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PREFACE 



TUR SECOND VOLUME. 



^»s it is incumbent on every author to adapt liis lal>our8, 
as Diucli as possible, to the wishes and expectations of bis 
Readers, so it is also necessary to point out the reasons, 
which may have induced him to depart from those modes, 
which would have best accorded with their expectations. 
Under this consideration, the Author offers the follow- 
ing observations to the purchasers of this volume. 

Learning, with regret, that it has been imagined by 
many, that the present volume would have concluded 
this work, he is under the necessity of observing, that this 
opinion could not have been derived from any declaration 
of the Author, whose advertisements have never spe- 
cified more, than that the first volume would contain the 
fossils belonging to the vegetable kingdom. Fully aware 
of the much greater number of interesting subjects which 
the animal kingdom would present for examination, he 
never could venture to conjecture to what extent they 
might enforce him to protract his labours. The opinion. 
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he believes, has originated from the expressions of some 
of the periodical publications, which have concluded 
their observations on the former volume, with statin? 
the nature of their expectation^ ^^ specting the future vo- 
lume , as if no more was intended to be published. It is 
true, that the author has never yet specified of how many 
volumes the work is to consist ; and it is as true that he 
is unable, even at the present moment, to form a decided 
opinion on the subject. As his intention is to furnish 
all the important information he can obtain, respecting 
the different objects of his examination, the .size of the 
work will necessairily depend on the ■ success with Which' 
his inquiries may be piirsued : but on this point it is 
necessary to be still more explicit.- • : • 






Two modes of prosecuting the vvork, : o>fifor'6d tbeiri*' 
selves for his adoption. The one required only a faithful 
history of the different opinions of former writers on 
these subjects. The figures necessary [fof 'illiistpatiofi 
might, iii this case, have been obtained, by tjopying^those 
which appeared to have been best' chosen 'aiod best eke-' 
cuted, in the respective volumes ' of ^ these authors. ' A' 
work executed on this plan, would htrve been acceptie- 
bl'eto many, since no such work at pire^ekit exists inodr^ 
language. It would also havie poi^se^sied this 'advantage, ' 
that its size might have been, at the fim,' easily a^erl^ 
tained and limited. 
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Tlie Other plan would be raucli more comprehensive. 
It would comprise so much of the labours of pre- 
ceding writers, as should serve to furnish a correct 
history of the progress of knowledge respecting each 
subject of examination. Their several opinions would 
be noticed, and their agreement or disagreement with 
the more accurate knowledge of the nature of these 
substances, which later observations have furnished, 
would be also stated. A sedulous examination and 
careful comparison of different specimens of the same 
species would be required for this purpose ; and, where 
indisputable inferences could not thus be obtained, such 
conjectures might be offered as analogy and probability 
, appeared to support. Most of the subjects for the plates, 
, which would accompany a work conducted on this 
plan, would be necessarily original ; by which the gene- 
ral fund of information, respecting these much neglected 
subjects of admiration, would be increased : a circum- 
. stance much to be desired; since, in even the most re- 
. spectable works which have appeared, the figures have 
been, too frequently, merely copies from those of former ; 
works. 

- -I 11 <-\> U'.Kiir -il-iini. -idl 1 <i 
■ ;The Buperior advantages, which would thus be pro- 
duced, were so obvious as to lead to the determination 
-it>f .attempting to form a work upon this model. It was 
jflot;, hpwever overlooked, that considerable diiBculties 
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be expected to impede and intnTapt tlie attempt. 
The grect«ft of tliese appeared to-be io the aecpnittion of 
a anfficieat Tariety of speeimena, to admit of the neees- 
Kuy compaiiton, and to allow die dcfideacies of some, 
•o to be made ap by others, as to supply a tolerably cor- 
Keet Dotioo of the fi^fe, and eren of the natore' of the 
body, which perhaps oo siogle specimen coald ^Bnisb. 



Frmn this difficulty proceeded, in « great measure, the 
Biability to determine the size of the intended wwk. 
The instmction famished by the specimen which may 
be possessed to day, may add very little to the know- 
ledge which we have derived from others; and will there- 
fore demand bat little room for its communication. Bot 
the specimen which accident, or indostry may tbrow in 
oor way to-morrow, may liimish that degree of informa- 
tion, which may lead to a true knowledge of the real 
nature of the substance under inquiry ; and perhaps to 
the correction of all previously adopted opinions re- 
specting it. The new facts which would be thus gained, 
and the various reasonings and conjectures to which they 
would Veadf would necessarily occasion a wide difier- 
ence between the space which the article would then re- 
quire, and that which it had, at first, been e:&pected to 
occupy. A few such fortunate occurrences, would, ft is 
evident, extend the work much beyond the bounds willi- 
in wineh it Jttight originally have been proposed to be 
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confined : and might necessarily occasion an extension 
of the work beyond those limits, within which the au- 
thor had bound himself to confine it. On this account, 
it was resolved to leave the size of the work to be deter- 
mined, by the quantity of additional information which 
might be furnished, by the accession of new materials ; 
taking care, at the same time, to guard against the ad- 
mission of uninteresting and irrelevant matter. 

How far the attempt to form the present volume on 
these principles, and on this model, has succeeded, the 
author leaves to the judgment of the candid : assuring 
them, that in the prosecution of the work, no unwar- 
rantable protraction of it shall be admitted. He is very 
desirous to complete the work in a third volume; but 
when he considers the multitude of subjects which 
must be examined, he finds himself unable to pledge 
himself to the observance of the limits which would be 
thus prescribed. 

Anxious to obtain, and to communicate, the fullest 
information on the various subjects of his inquiry, he 
will be much obliged by any specimens or observa- 
tions, illustrative of the nature of the different substances 
which have been, or which remain to be, examined. Any 
such communications he will with pleasure place before 
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the» public, either embodied in tbe.pteseot.work^or in a 
separate yolame of . oryctolbgpcid commonicatioos. : 
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It is proper to rebiark/tbatiftuokoiilyiolF thlB^esgcsviofrs 
'of the present vol lime^- as are oot : colopredj b^vefobeefn 
. taken from other works : - and ^ that till: tborsej wiiibi|;.are 
- coloured, have been, copied, f<^r this wok-k^ firon' the ^spe- 
cimens themselves. ;• 
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DESCRIPTION OF THE FRONTISPIECE. 



The fossil animal body which is here represented is of the genus 
Alcyonium. Bodies of a similar form and structure are found in 
various parts, but no where in greater quantities than in the neigh- 
bourhood of Touraine, in France, and in Wiltshire.' It was at first 
supposed that this fossil had been obtained from the latter of these 

» 

places ; but on comparison with the Wiltshire alcyonites, it appears^ 
that although of the same original structure with them ; yet the 
changes which it has undergone aire such as rather point out its being 

a French fossil. The original animal fibres are now entirely silicious ; 

-• . t. . .. . , 

and the interstices are filled with carbonate of lime. At its inferior 

% ■ ■ ■ 
part are the remains of its footstalk; on the surface the fibrous 

structure appears ; and on the left side, and ' at the superior part, a 

portion of the original investing or cortical part may be seen. — 

Vide, p. 125. 
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LETTER I. 

MODE IN WHICH THE WORK IS INTEKDED TO BE PURSUED..*. 
REASONS FOR EMPLOYING THE EPISTOLARY FORM. 

J VENTURED, my dear friend, to assert, in the series of letters of 
which the former volume is composed, that the examination of the 
fossils of the animal kingdom, would yield a much greater degree of 
interest and amusement, than could be expected from those of the 
vegetable kingdom. This assertion was made on the consideration, that 
from the composition and structure of mahy of the more solid parts 
of animals ; such as the bones, the shelly and crustaceous coverings, 
horns, scales, &c. many more of their remains would be found in a 
state of preservation, than could possibly be the case with those of 
vegetables. 

The parts of animals, which have been just particularized, are such 
as must also necessarily lead to observations, which may be more 
illustrative of the nature of the individuals to which they belonged, 

VOL. II. B 
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than the fossil remains of vegetables. In tlie former, the entire fi<nirc 
of the investiture of the animal is sometimes preserved; and where 
this is not the case, sufficient is frequently found, to point out the 
genus, and in many casiis, even the species of the animal : but pieces 
of wood, leaves, with the kernels and coriaceous coverings of fruits, 
can seldom do more than lead to uncertain conjecture, respecting the 
natural order or class under which the plant should be placed. 

It is my intention, whilst proceeding to inform you of the result of 
my investigations, to continue to place them before you in an episto* 
lary form. Iliis is indeed rendered necessary, in some degree, by 
that form having been adopted in the preceding volume. But, inde- 
pendent of that circumstance, it is the form which, for several other 
reasons, I am disposed to prefer. By adopting this mode, I shall feel 
myself more at liberty to introduce such matter as, although highly 
useful in illustration, might hardly perhaps be admissible in a work 
composed according to the more rigid forms, in which disquisitions of 
this kind are generally presenUfd Up the world. The epistolary stile 
too appears to be wxll suited Up tli<t Ai^tumon of subjects of natural 
h\%U>ry. It allows that familiar mo(h i^f ijxprcssion, which seems to be 
best calculated for those illn»tr€iiiohJ* wUwh are required by the various 
V^pirs, which thin »tu(ly v.mhtnay^. It nlno admits of the introdu^ion 
'/ ^Vise reflectioni*, which although^ jKrfhup^, nol; unacceptable, and 
^■kB'k^'\ TMtnvhWy ariMit from the immediate nubject of inquiry, might 
^\»y^M V^ f^^, Uyfy Aigm%%i}fi% in a work written in a truly systematic 
*<*♦". y^vt ^^<Ahet circurn«lance, it mu»t be admitted, has had some 
<,<>iiD««i^>,vi«^ ttt^^ijjrht in detirnnining this choice. These observations 
W^* W-i. |>*>f fo pa^r, at Miort and uncertain periods, when the 
iatj^ui ^'u^.x.^ f..^ professional labours have left the mind in such a 
j»uu , i*^ vv ^^-^M^ it necessary to record the results of its investiga- 
U<jut, ^ii tiMV t4^%vi'i{»T i^ind of stile as might best suit the writer in 
?>iKii Ai*v«'i^*^ ; n^ as might not demand the extreme severity of cri- 



It is, however, not intended to extend too widely the privileges 
which are thus assumed : nor is it intended unnecessarily to indulge 
in the discussion of any collateral subjects. Indeed, the freedom wjth 
which introductory matter was introduced in the former volume ren<« 
ders the necessity of such an encroachment less imperious in this 
stage of my labours. In a work like the present, however, which is 
intended to embrace all that is instructive and interesting in a science, 
respecting which so little has appeared in this country, it cannot 
indeed be objectionable to notice, occasionally, the more important 
observations which have occurred to the zealous and well-informed 
in other parts of the world ; and farther than this it is not intended to 
wander. 

The history of the several animal fossils will be given with all the 
care and precision which I shall be able to employ. But however 
coiTCctly their physical, their chemical, and even their geographic 
characters may be given, little is accomplished, unless as close a com- 
parison be made between the fossil and the recent animal, as circum* 
stances will admit. This, it must be observed, must of necessity lead 
to such observations on the habits and economy, as well as of the 
chemical composition of the recent animal, as perhaps at first sight 
might appear to be . unnecessary. It is, however, presumed that this 
extension of inquiry will not be found in any case to be employed 
beyond the bounds which fair illustration may demand. 

It has been considered as very desirable, not only to ascertain the 
animals from which the different fossil animal remains have derived 
their origin ; but also to determine, as nearly as could be, the state in 
which tlieir remains were intended to exist, in the present state of this 
globe. Hence, after having taken a slight glance at the original 
animals, and examined the various changes which they have under* 
gone ; I shall endeavour to trace them into that state, in which tliey 
appear to possess the highest degree of utility as fossil substances, and 
in which they have obtained, comparatively, a permanent form« Tliis 
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•tatc, in by far the greatest part of the substances to w^ards which ourin^ 
qiiiries will be directed, will be found to be that of lime-stone, marble, 
calcareous spar, chalk, &c. When found in this state, and still pos- 
icssing traces of their original mode of existence, they will be regarded 
as fit subjects to derive illustration from the labours of the artist 



LETTER II. 

ARRANOr.MENT OF LINXJ£US....OF WALLERIUS.,.THAT ADOPTED IN 
TIIK PRESENT M^OllK... •ZOOPHYTES CLAIM PRIORITY OF EXA- 
MINATION. ...COR ALS. 

1 If E nrrawgomcnt which has been adopted in the present volume 
fecpiires a few words in explanation* Linnseus commences his arrange- 
ititnt of secondary fossils with the mineralised remains of man, passes 
*iti it) those of nmmmalia, birds, amphibia, fishes, and insects, and 
t'MfU'hu]^'^ with those of worms ; in which are comprised, asteriae, 
^^Uhi}^ the Inttabitants of shells, and those animals which, from 
^i^^^^^^fffljr pftrfHkitig both of an animal and regetable nature, have 
iHi.41 *M*rfffgfifji,||^^i l)y ijje name of zoophytes. After having noticed, 
ui Uau *m4^^; Htf^ fi\m\\ remains of animals, he then proceeds to those 

^ii*li«44*, MH Mt^ Mther hand, tneats first of the vegetable kingdom, 

thtMi \n\HLi,i^ 1^1 nrran^e those of the animal kingdom, iu the 

luliuwiag otdri , . .,^,^. s^fmm, fthells^ insects, amphibia, fishes, birds, 

quMiru}*:!!,^ *^> ***^«1y. tiinti. The latter of these arrangements, ap- 

letting u^utm nt V4i>| H.^jtf^^ t^ prefV^rable to the foiroer, it has beeu 






Prtivious to tlie excellent remarks of Moiis. Jussieu, corals were 
regarded entirely as marine plants; and consequently were con- 
sidered as belonging to the vegetable kingdom. As their nature 
became more known, their claims, to be ranked among the subjects 
of the animal kingdom, were more generally acknowledged; whilst 
the general forms under which they existed irresistibly Jed to the 
conclusion, that these, at least, must depend on the process of vegeta- 
tion. They were, therefore, frequently regarded as a class of beings, 
which, deriving their existence from the energies both of vegetable 
and of animal life, formed the connecting link of the two kingdoms: 
and hence the situation allotted for them by classification has some- 
times been the last genus of animals, and the first of vegetables. 

Indeed when, together with their vegetable forms, certain circum- 
etances in their growth are also considered, the passing from the 
investigation of vegetables, directly to that of these bodies, appears 
to be the most rational progress of inquiry. The mind is then best 
enabled, by the inquiry iu which it was last engaged, to form the 
necessary comparison, and to adjudge how little vegetation has been 
concerned in the production of beings, which appear to possess so 
many properties in common witli plants, as to have forced those who 
most strongly denied their partaking in the least degree of a vege- 
table nature, into the necessity, whilst speaking of them, of employ- 
ing figurative language entirely borrowed from the vegetable kingdom. 
This consideration alone seems sufficient to direct their being disposed 
of, nearly in that situation, in which they are placed by Wallerius, 
and which it is here intended they shall also retain. But another 
consideration, of still greater force, urges that their fossil remains 
should be examined previously to those of other animals. The nature 
of the changes which animal substances undergo, whilst passing into 
a mineral state, is but little known, and considerable difficulties op- 
pose the attempt to ascertain the modes, by which nature has deter- 
mined» that this particular change shall be accomplished. The greatest 




cbance, however, of obtaining some information upon thi« fubject, 
it must be obvious, will be yielded by making those animal substances 
the first objects of our inquiry, which were originally the most simple 
in their constitution. Such, it must be admitted, are corals ; the sim- 
plicity c^f the composition of which has been made known to us by 
the interesting- experiments of Mn Hatchett. 

But, although it is intended, for this reason, to adopt the order of 
Wallerius, so far as to commence the animal fossils with the coralSi 
and then to proceed upwards in the scale of animation, it is not, how* 
ever, proposed to separate, with this author, these bodies from the 
class of worms, (uermesy Linn.) It is, on the contrary, intended still 
to consider corals in their fossil state, as forming different genera and 
species, in the order of zoophytes^ in the class of 'oermes. 

Of the origin of coralloids, as the fossil corals are sometimes termed, 
it will not be necessary to say much at the present day, when so many 
proofs have been adduced of their having derived their origin from 
real corals, which have been disposed in such situations as have con- 
duced to the changes which they have undergone. The more ancient 
notions of their having proceeded from the operations of a m plastica^ 
vis formativaj &c. need no farther notice, than to observe, that even 
in the last century. Dr. Woodward admitted it to form a part of the 
hypothesis, by which he proposed to account for the origin of various 
secondary fossils, and especially of coralloids. 

The original hardness of many of the zoophytes led to a considerabfe 
degree of confusion ; since many of the earlier naturalists, not per*- 
ceiving the actual change which the fossil bodies of this kind had 
undergone, made no distinction ; but considered these bodies as ex* 
isting in their original natural state. But, as the science advanced, 
the circumstance of their having been found in subterraneous situa- 
tions called for explanation ; nor would fanciful and unfounded suppo- 
sitions be admitted. It was no longer sufficient to say, with Encelius, 
that they were formed by the indurating power of the air; or that they 



derived their origin from the viscosity of the earth ; nor, with Wood- 
ward, that the corals, &c. being brought into a state of solution, at 
the time of the Deluge, their particles, after some time, uniting and 
combining into masses, composed the nodules of coral, &c. which are 
now found deposited in the bowels of the earth. 

The existence in subterranean situations of the ramose, aod other 
corals, which bore an exact resemblance to those which were known 
to be the inhabitants of the ocean, was, however, long attempted to 
be accounled for, by suppositions approaching mo uearer to proba- 
bility than these. Count Mo«cardi (Not. Overo Musco de Conte de 
Lod. Moscardo, p. 1870 ^^ Oligerius Jacobaeus (Mus. Reg. p. S.) 
were, however, led by the appearance of some of the fossil alcyonia, 
to suppose that they had actuaHy undergone a change, and were real 
petrifactions. But they still were totally ignorant of the real origiu 
of these substances ; and^ misled by their forms, they believed them, 
to lDe different species of terrestrial fimgi. 

The learned Buttner, in the yeai* 1714, removed every doubt re.- 
specting the origin of these bodies^ and rendered it mafiifest^ that aM 
fossil corals had primarily been the inhabitants of the ocean. Tku» 
opinion was opposed^ indeed, by our countryman Woodward^, but 
widi arguments too futile to require notice ; it therefore wa« generally 
accepted, and the knowledge of the real nature of fossil corals wm 
established. 



XEITER III. 



KEMAEK5 ON EECXNT CORALS... .EXPERIMENTS ON, BV 
JIU. HATCHETT. 

OoME are of opinion, that whilst contemplating the nature, and 
examining the constituent parts, of those substances which have un- 
dergone an almost total change in their composition, it is unnecessary 
to take into consideration, either the circumstances under which they 
previously existed, or the principles which entered into their original 
constitution. Not entertaining this opinion, but considering that 
many may feel themselves highly interested, by marking the progress 
of the change of organi^icd bodies, into substances possessing the 
properties of a mineral, greater freedom will be indulged in, whilst 
selecting the various topics, the discussion of whidi is to fill the fol- 
lowing pages. 

To form even a probable conjecture, respecting the nature of the 
changes, which will be the cliief objects of our investigations, it 
appears that the nature of the substances which have undergone the 
change must first be known ; their constituent principles will therefore 
be particularized. Since these changes may also be even influenced 
by tiic peculiar habits and economy of the living animal, these will 
also be occasionally adverted to. Thus, in the present instance, the 
chemical examination of the recent coral, and an inquiry into the 
properties possessed by the animal which iuhubited it, will be likely 
to yield us considerable aid, whilst determining the changes which 
have taken place in the fossil coral. 

So great is the resemblance which corals bear to vegetables as to have 
long occasioned, as has been already observed, their being considered 



as subjects of the vegetable kingdom. They are in general attachoj 
to other substances by a part, analagous, in its t'orni, to a root ; from 
which proceeds a trunks ramifying into branches, which, at certain 
times, appear to be beset with Jlowerets and fruits of beautiful and 
fantastic forms. Their real nature was first ascertained by Pcysouell, 
who, in 1727* communicated his observations respecting them to the 
Royal Academy of Sciences at Paris. This accurate observer, not 
only shewed that corals yielded, on the application of heat, such 
products as peculiarly belonged to animal substances ; but also pointed 
out several particulars respecting the coral polype, which could not 
fail of determining, that corals belonged entirely to the animal king- 
dom. The observations of Jussieii, Keaumur, Donati, and others, 
confirmed this fact; which, liowevcr, was not so generally received, 
but that several learned men still hesitated in admitting, that the 
forms which corals bear could be derived from the powers of animal 
life alone. All doubts were, however, removed by the observations of 
Mr. KUis, in his essay on the Natural History of Corallines, and of 
many curious and uncommon Zoophytes. 

By the experiments of Mr, Hatchett, instituted for the purpose of 
ascertaining the component parts, as well as the mode of formation, of 
different zoophytes, our knowledge respecting these animals has been 
very considerably increased. He was enabled by these experiments 
to ascertain, that corals, and the numerous tnbe of zoophytes, with 
which they are connected, differ, in composition, from the varieties of 
Taone and shell, only by the nature and quantity of the hardening 
principle, and by the state of the substance with which it is mixed or 
connected. The porcellaneous shells, such as ajprea; Sec. were found 
to be composed of animal gluten and carbonate of lime; and to re- 
semble, in their mode of formation, the enamel of teeth ; the earthy 
matter being blended with the animal gluten. The pearly shells, or those 
composed of nacre or mother of pearl, such as patellct. Sec. he found 
to be composed of carbonate of lime, and a gelatinous, cartilaginous, 
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or membranaceous substance ; and that they resembled bone, in their 
hardening matter being secreted and deposited upon the membrana- 
ceous substance. It appeared, that the gluten, in the porcellaneous 
shells, existed in so small a degree of natural inspissation, and was so 
little advanced in organization, that when the carbonate of lime was 
dissolved, even by very feeble acids, little or no vestige of jelly, mem* 
brane, or cartilage could be perceived. In the pearly shells, on the 
contrary, that substance, which served in the porcellaneous shells 
merely as a gluten, was not only more abundant, but also more inspis- 
sated, becoming visible and palpable. This chain of connection 
between bone and shells, Mr. Hatchett found, was also extended 
between shells and corals. He found an exact similarity between the 
substances forming the various shells, and that which forms the various 
madrepores and millepores ; the nature of these bodies being so com- 
pletely the same, that the changes or gradations of the one are to be 
found in the other. Thus some madrepores and millepores, like the 
porcelaneous shells, afforded a gelatinous substance, on the removal 
of the carbonate of lime ; whilst others yielded a substance possessing 
all the characters of the membranaceous substance, contained in the 
shells formed of nacre or mother of pearl. 

Many of the circumstances which the experiments of Mr. Hatchett 
have made known, throw a considerable degree of light upon the for- 
mation of the different animal fossils, and will, therefore, be occasion* 
ally referred to in the succeeding pages of this work* 
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LETTER IV. 

CLASSIFICATION....NOMENCLATO RE. ...TUBIJ'ORITE.... APPROACHING 

TO TUBIPORA MUSIC A TUBIPORA STRUES IMBEDDED IN 

MARBLE MR. HATCH ETT's EXPERIMENTS ANIMAL MEM- 
BRANE DETECTED IN THE MARBLE FORMED BY THIS CORAL. 

1 HE classification of zoophytes by the illustrious Linnaeus, is that 
which will be adopted in tlie following pages. Mens. Cuvier, M'hose 
indefatigable exertions for promoting the advancement of comparatix'e 
anatomy and oryctology, demand the gratitude of every lover of 
science, has proposed a different arrangement of animal bodies ; 
which does not, however, seem necessary to be here adopted in pre- 
ference to that of Linnseus. Indeed, without dwelling on the admis- 
sion of holothuiia and siphunculus among the zoophytes, the disposal 
of echinus and asteria among those animals which derive their names 
from their resembling plants in their figure, appears to render the 
classification of Cuvier objectionable. By the adoption of the arrange- 
ment of Linnasus, that confusion also will be avoided, which might arise 
from any deviation from that general language of natural historians, 
which has been derived from that particular mode of classification. 

It is also necessary to make a few remarks respecting the vocabulary 
of oryctology. This science, it must be acknowledged, is too little 
advanced in this country, to have obtained a full and correct nomen- 
clature. The restricted knowledge we possess, respecting many fossils, 
is one considerable cause of the little progress which has been ijiade 
in this respect: added to which, is the circumstance of the English 
writers on these subjects having generally employed, unchanged, the 
several terms which have served to designate these substances in the 
Latin tongue. 
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Hie English termination HiCj which directly proceeds from the Latin 
termination lithusy iniplying a stony nature, appears to be sufficient, 
if added to the name of any substance, to point out its having sus- 
tained the petrifying change : thus, corallite conveys the idea of a 
petrified coral. But, in some instances, it will be found that brevity 
and euphonia will demand a little alteration in this termination, from 
, its not being always capable of easy adaption to the last syllable of 
the name of the substance, which is intended to be described, as 
having undergone this particular change. In these cases, both in the 
Latin tongue and the French language, the termination He has been 
employed to denote that the substance spoken of has undergone the 
process of lapidification. By the employment, therefore, of one or 
of the other of these terminations, I hope to be almost always capable 
of clearly designating the petrified substance, with the least possible 
change of received tenrs. 

Proceeding, therefore, to the consideration of the zoophytes, we 
shall, agreeably to the proposed arrangement, take for the first subject 
of our examination, the genus tubipore; (tubiporaj Lin.) being the 
first of the order of zoophytes in the Linnaean classification. 

Ti'BiPORiTEs h the term applicable to the zoophytes which, in a 
fossil state, compf>se this genus: the generic characters of which are, 
that they consbt of cylindric^ holhwy erects parallel^ aggregated tubes. 

4'hesc tubes, which in the recent coral form the habitation of an 
^inirnal, most probably of the polype kind, are in the fossil filled, in 
f prions degrees, with calcareous, argillaceous, or siliceous matter, 
^Y^mU: or combined. In some specimens, in a transparent, crystal- 
U'/^4f and in others in an opaque, amorphous state. 

'n^ or^an-pipc coral, (tubipora musicaj Linnaei,) so well known and 
^? WM/ii a^linircd by collectors, for its curious form and beautiful red 
I'jL^^f^ il<s;^ \ <iu^pect, not known in a mineralized state. The contrary 
iijktui>g^ U^^^^ftj^ been very generally supposed to be the case, 1 have 
iUqu^^ M i^4':^^Hfy to be rather particular on this head. 
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Dr. Woodward describes •* a coralloid body, excepting the colour, 
which is grey, resembling the tuhularia pvrptcrea of Ferrante Imperato. 
Found in the rubble of a lead mine, near Charterhouse, Mendip, 
Somersetshire*/^ But from the negative evidence of almost every other 
writer; and from a careful examination of the various fossil tubi- 
pores, in different collections, lam led to suppose, that the organ-pipe 
coral is rarely met with in a mineral state. The specific character 
of this coral is that of being formed of tubes, connected in bundles, 
by distant, transverse, membraneous plates : and, as has been shewn by 
our celebrated countryman Ellis, when an opening is made into these 
tubes, they are found to be jointed and to communicate with one 
another by means of geniculat^d pipes, which pass through each of 
them, and are radiated at their joints f . The t?ansverse partitions, or 
plates, by which the perpendicular ppes are connected, appear also 
to serve the purpose of supporting the lateral connecting pipes. The 
diflferent parts here alluded to, are represented Plate III. Fig. 2. in a 
figure taken from the twenty-seventh plate of the work to which we 
have just referred. In this representation, the internal pipe may be 
seen dilating, and then radiating into several small pipes, which pass 
througli the connecting plates. This figure is introduced here for the 
purpose of affording the more easy comparison with those fossils which 
have been supposed to belong to this species. 

The fossil which approaches the nearest to the tuhipoi^ musica^ is that 
which is represented^ Plate I. Fig. 1. It is imbedded in a dark browa 
lime stone, fronv Derbyshire ; the substance of which is almost entirely 
formed of this tubipore, as may be seen, by the quantity of projecting 
portions oa the upper an4 on the fore part. 

In this fossil there are several circumstances, in which an agreement 
may be observed> between it and the organ-pipe coral ; yet, in other 

* Dr. Woodward's Catalogue, vol. 11. page 12". 

f The Natural History of Zoophytes, by John Ellis, and Daniel* Sblander, m.d. P. 143^ 
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retpecU^ the difference is so considerable, as foMj to anthoriae the 
consideiiog of it, as of a distinct species. The peqiendiciilar [Hpes 
are similar! j arranged, the internal pipes are also observable, and the 
lateral communication takes place nearly in the same manner ; but 
here there are no continuous, connecting plates. Bj an attentive 
examination of the figure, the lateral openings disposed round the 
tubes will be observed, through which the transverse pipes of conmio* 
nication passed, in the same manner as in the tubipora musica, except 
being unaccompanied by the horizontal plates. In this circumstance, 
therefore, the specific difference exists between the recent tubipore 
and the fossil species here delineated ; and which raaj be described as 
a tubipore composed of erect parallel tubes^ including others^ which hy 
frequently radiating connect the whole. 

Specimens of this tubiporite are also found in Derbyshire and in 
Wales, imbedded in a soft matrix from which it is easily detached. 
In this state, its resemblance to the tubipora musica^ is still more 
striking, than when imbedded, as in the above-mentioned specimen. 
These specimens are, in general, of a dark brown colour ; but one in 
my collection still bears a slight reddish hue, from which their ori^ 
ginal red colour may be inferred. 

In the greater number. of these specimens, so much silex enters into 
the composition of the fossil, as to render it capable of scratching 
glass, and of resisting the action of the muriatic and nitric acids. 
The representation of the separate tubiporite is not given, as its figure 
may be easily imagined from the appearance it yields in the im- 
bedded specimen, Plate I. Fig. 1. 

In a marble formed by this species of tubipore, Plate I. Fig, 2. 
a reddish tinge is observable, which evidently proceeds from some of 
the original colour of the coral having been preserved. This is ren- 
dered indubitable by a close examination of the specimen itself, since 
it is there seen, that the colour does not exist in the intermediate cal- 
careous matter, or in that which has been introduced into the cavities 
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of the tubes, but in the substance of the coral, forming the sides 
of the tubes. 

It appears, from the experiments of Mr. Hatchett, that the colour- 
ing matter of the organ-pipe coral is similar to that of the red corat^ 
(gorgonia nohilis) being some unknown modification of animal matter. 
The red colour of both these substances having been gradually de- 
stroyed, during the action of the diluted nitric acid, as the solution 
of the calcareous substance advanced ; and could not afterwards by 
any means be restored : nor could any colouring principle whatever 
be detected by the re-agents usually employed*. 

We also leara from the Count de Marsilli, that by digesting red 
coral, with and without its membranaceous tunic, in milk, over a slow 
fire, the colouring matter was dissolved by the milk, which became 
thereby of a pink colour ; whilst the coral became i^rst of a saffron, 
then of an ash colour, and at last of a livid white. The same effects 
resulted from its digestion in heated wax. A similar deprivation of 
colour is also found to take place in those pieces of coral, wliich, 
having been broken, have fallen into, and have remained for some 
time in the mud at the bottom of the sea-j-. 

As the colouring matter of these corals is capable of being thus 
removed by digestion, it is not to be wondered at, that, in general, in 
the fossil specimens, which must, in most instances, have been exposed 
to long continued maceration in water, little or none of the original 
colour remains. 

From the weight and other physical characters, as well as from 
exposure to chemical agents, I found that every fossil of this species 
in my collection, not imbedded iti stone, contained too much siliceous 
matter, to admit, by the agency of an acid, the examination inta the 
change which had taken place in the original constituent parts of the 
coral. 

* IHiilosopbical Transactions, for 1800. 

t Histoire Physique de la Mer, par Louis Ferdinand Comte de Mar^Ui. 
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Indeed, considering that, in the experiments of Mr. Hatchett, eren 
the recent tubipore lost its colour, and only demonstrated some loose 
particles of a tender membrane, I regarded it as almost hopeless to 
attempt to detect any animal matter, in a fossil body, which must 
have existed, in a mineralized state, several thousand years ; but as 
the result, if successful, would prove highly interesting, I resolved 
on the experiment. 

A fragment of the marble, Plate I. Fig. 2, was therefore exposed 
to the action of the muriatic acid, in a very diluted state. As the 
calcareous earth dissolved, and the carbonic acid gias escaped, I 
was much pleased to observe the membranaceous substance appear, 
depending from the marble, in light, flocculent, elastic membranes. 
Many of these, most unexpectedly, retained a very deep red colour, 
and appeared in a beautiful and distinct manner, although not abso- 
lutely retaining the form of the tubipore. A faithful representation 
of this preparation is given, Plate I. Fig. 3. 

Tubipora Struts^ as described by Linnaeus ♦, appears to agree exactly 
with the fossil from Westmoreland, Plate II. Fig. 1. Like that tubi- 
pore, it is formed of diverging tubes, which are connected by single 
tubules passing in a horizontal direction from one tube to another; 
but at much greater dit^taiiccs than cither in the tubipora musica^ or in 
the fossil last described. 

In this specimen, the tubcH arc seen diverging and bending their 
cours^j in different wayn. The tubes are all filled with calcareous 
matter, so that their terminations generally present the appearance of 
a {>r<>ierting body: in some few only, are the vestiges of an opening 
^;^/<<^rnil>le. The external surfaces of the tubes has a scabrous appear- 
'f^^/i^ .^^y much unlike the smooth surfaces of the recent tubipores. 



* I.;,; ^;<-»->r%f;jv^q rlivergentibus libcris postcrius stcpius flcxis : tubulis minoribus 
i^^.y^yy.. ..^'v/^^^;iy„ combiiiatis.— SyatcmaNaturflB, Linnai. 1788. Tom. IV. P. 3755. 



The poHsbed surface on the other side proves that the stone is 
almost entirely formed by this fossil : and the internal view of the 
tubes which is thus obtained shews, that the tubipore was formeil of 
liollow tubes, which are now fdled with clear spathose matter; and 
that there is no appearance of that internal structure which is ob- 
servable, either in the tubipora musica, or in madrepores. In some 
parts, may be seen, sections of the transverse pipes, which preserve the 
communication between the several perpendicular tubes. 

The appearance of this tubipore differs considerably in different spe- 
cimens. In a beautiful white specimen, evidently of the same species, 
from the Marquis of Donegal's Collection, the general appearance dif- 
fers much from the preceding fossil, Place IT. Fig. 1, partly from the 
elegant plumose forms, which the ramifications have assumed; and 
partly from the whiteness of the earth, and the pureness of the spathose 
matter, with which it has become impregnated; it being a beautiful 
.white marble. The characteristic, minute, transverse, connecting 
branches are very numerous and conspicuous, and plaiidy evince the 
species to which it belongs. Dr. Woodward describes a specimen 
which appears to belong to this species of tubipore. His description 
i . of it is, '* a fasciculus of several pieces of a grey coral, lying generally 
I parallel, and held together by means of several small branches passing 
L , from one to another, and uniting where they meet, 'llie whole somewhat 
I) resembles the tubularia purpurea of Ferrantelmpcrati : and the stems 
t^ />f this are of tlie thickness that those of that commonly are. Some 
,of them are tubular ; others solid. Found near Sedberg, in York- 
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I.EOTER V. 

RAMIFIED TUBIPORE»...SILICIFIED TUBIPORJe IX LIME-STONE.... 

MARBLE FORMED BY THIS TUBIPORE,....CHAJ[N CORAL STEL- 

> • ' ■ =■'"'/.■■ . . • ' 

LATED TUBIPORE, &C. 

1 HE specimen delineated, Plate III. Fig. 1, and which, I am in« 
formed, was found in the neighbourhood (rf Mendip, in Somersetshire, 
differs from the fossi} specimens alneady figured, and from the recent 
tubipore, in having neither horizontal plates, nor horizontal pipes, to 
seture the necessary communication between the different parts of 
the animal, disposed in' the sereral tubes of which the tubipore is 
composed. This office appears to have been accomplished- in the 
species of tubipore to which this specimen belonged, by the l^iiiiple 
mode of small ramifications,' passing from one branch to another; not, 
as in the species already described, in a hoiiaontal, but in ah bbUdu^ 
direction. As far as can be ascertained by this Specimen, thetiaihifi*- 
cations appear to have been dichotomous. ' This species/ which it 
^eems might b<i properly termed ttiMpwa rahmlosdy triaJy be described 
as ccfnp6$dd of tubes connected by dichotomous 'iiihtifications. 

A very curious circumstance is observable * Sv^ith respect to thfe 
particular specimen which is here figured. It* has been already re- 
marked, that the fossil specimens, already mentioned, are sometitties 
fonned almost entirely of flint; and the necessary examination shewed 
that, in the present fossil, every part of it which had been coral, as 
well that part which was imbedded in the stone, as that which pro- 
jected from its surface, was in a high degree silicious; whilst the 
stone which contained it was pure lime-stone. In consequence of this, 
the stone being briskly rubbed on a silicious sand-stone, those pkrts 
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which liad been fornierly organi2ed, acquired a considerable polish, and 
projected beyond the general surface, which was more rubbed down, 
and which, although somewhat smoothed, had not obtained any polisli. 
The difference of the two substances was more accurately deternilntd, 
by immersing this same surface for a few minutes in marine acid, since 
although a considerable degree of effervescence, and a removal of 
some of the substance, evinced its action on the interposed lime-stone, 
no trace of its influence on the polished projecting parts was discern- 
ible ; ei'en the polish was not in the least impaired. 

To wliat a remote period of past time, and to what astonishing 
changes in the structure of the surface, at least, of this globe, does 
this circumstance direct our contemplation ! A body, differing from 
any animal substance now known, has been formed, by the energies of 
animal Ufe, in the depths of the ocean of a former world ; and is now 
found imbedded in a rock, many miles inland, and at a considerable 
height above the sea : and these, wonderful as- they are, are not the 
only circumstances of this case, whiclj, in the present state of our 
knowledge, may be considered as inexplicable. The substance, of 
which tiiis body is composed, has undergone a most extraordinary 
change: originally formed chietly of carbonic acid and lime, with a 
small jjortion of animal matter, it has now become a mass, in which, 
except perhaps a portion of animal matter, these substances are no 
longer to be found : the space which was formerly allotted to tlieni 
being now filled almost entirely with the earth of flint: and to add to 
the wonder, the silicified mass is found imbedded in lime. 

In what situation this body was placed at the period it suffered this 
change of its substance ? By what process its original constituent 
principles were removed, and those of wliich it is now composed were 
added, and how so great a change could be effected, with apparently no 
alteration whatever of its form ? — These are questions which perhaps 

ts answered, until a-xoosiderabldarUL^C ^vance is madt^ 



m 



20 

in the progress of this science, and until it is kfto^trn by what agent 
the earth of flints has^ at some former period, existed so generally; 
and so plenteously in solution. 

ITie specimen of marble, Plate III. Fig. 3, frotti Wales, evidently 
owes its configurations to this . tubipore. In several parts may be 
seen different sections of the tubes^ filled by white spathose matter; 
In some parts of the marble, sections of the connecting 'branches may 
also be perceived; by which it appears, that they exactly agree^ in 
their mode of ramification, and in the direction whtcl|L they preserve, 
with that which is observable in the specimen, Plate IIL Fig; l.v 

The next species of the genus tubipore whicfafclarnOs our notice,, is 
the CHAIN CORAL, {tubipora catenuiata^ Linn.) composed of parallel 
tubes, fcmned in laminae anastomozing by their winding folds. 

This curious zoophyte has been only found in a fossil state. The 
flattened oval tubes, of which it is composed, being placed perpendl«- 
cularly in a waving line; fibely grooved, thin, upright folds, are formed 
by the sides of the tubes, whilst their upper, and oftentimes thieir 
lower, surfaces, present an appearance exceedingly resembling that 
of a small chain. Its appearance is . frequently so beautiful as to 
resemble figures, formed by the tool of the most delicate workman, or 
by the needle of the embroiderer : and the folds, by frequently coming 
into contact with each other, make it appear, as if the chain was so 
connected as to form a net. Thb curious reticular form, as is observed 
by Bromell, does not yield a bad representation of a retiform plexus 
of lymphatic vessels ♦• 

The folds of this coral are of various heights : they, oftentimes, are 
not more than a quarter of ap inch in height ; and seldom exceed 
fix inches. Tlie interltices between the folds of the coral, as well 
M the tubes themselves, arc generally filled up with a mixture of 
aririllaceous and calcareous earth. A considerable difference, how- 
ewir is found in the matrix in which different specimens of this fossil 

• Brofociiii Lithograpb^ Vide Spec. 2, 25. Tab. 25. 
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are imbedded. In some, it is composed chiefly of brown argillaceous 
matter ; in others, it is a pretty solid lime-stone ; whilst, in others, it 
is . formed of very fine particles of both argillaceous and calcareous 
earth. The coral itself often varies in its colour and hardness. In 
some specimens it is of a yellowish hue, and in others of a bluish 
.white. In some it is much harder and firmer than the investing matrix, 
wj^ilsl:, in others, possessing aspathose texture, it is much more fragile. 
This coral is generally opaque and white; but sometimes it has suffi- 
cl^t trjBtnsp£irency, to allow the transniission of the light through a 
thin section pf the mass, so as to render the parts of the coral visible, 
.5M5 is.s.hewn> Plate III. Fig. 6. 

In the specimen, Plate II. Fig. 3, the tubular folds reach sufficiently 
above the matrix to afford a fair view of their structure. The grooves 
formed on the external surface, between the prominences occasioned 
by the tubes, are very plainly to be observed. Slight horizontal lines 
Crossing the former may also be perceived: and with the aid of a 
lens, these manifest the appearance of having be^n formed by regular 
additions of fresh matter, applied by the inhabitants of the tubes, 
during the several stages of their growth. Minute openings are also 
observable in the sides of the tubes, by which, it is probable, that a 
connection was preserved betwixt all the pajrts of- the animal mass, 
with which the tubes were filled. 

The specimen, Plate III. Fig. 5, very much resembles that which is 
figured by Bromell, and which he so properly describes as approach- 
ing in its appearance to a reticular plexus of lymphatics. The white 
coral, being contrasted by the dark ground, yields indeed a very beau- 
tiful appearance, and gives also the idea of the laboured works of 
some nice artist. 

Tubipora serpens^ as appears from the figure and description given 
by Fougt* of the fossil referred to under this head, can hardly be 

* Amceiiit. Acad. Tom. I. p. 105, tab. 4, fig. XXVI. 
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considered as a tubipore. The other referenced, in illustration of this 
species, by Gmelin, appear to be incorrect. 

Fascicular tubipore (tuhipora faBciculari$y Linn,^ described by Fa- 
bric! us as being formed of fasciculated filiform tubes, abastomosing 
in places, at their sides*: and found in a mineralst^te dn the shores 
of Gothland, and in the lime-stone mountains, of the siztt of asparrow's 
quill, has not, I conjecture, been yet figured. Nor haV« 1 to m V 
knowledge yet seen this fossil. 

Tubipora ramosa, T. pinnata, T. pennicillata/ a&d T/flabell^a, 
have not yet been seen in a fossil state. Indeed, that 'itiinuteAesfr of 
tlic parts of which they are composed, their structure, and vairiotfjs 
other circumstances, demonstrate the little probability tiiei^ is of 
these substances being detected, after they have become A stony 
mass. 

Stellated tubipore, (tuhipora steUatOy Linn.), is described by Adrian 
Modeerf as a fossil found in the Swedish Island, Gothland. Iti^fonn^ 
by distinct tubes, combined in ranges, by many remote platforms; 
fnrwrd of liori;5ontally disposed plates, with radiating striae on their 
9^urfHrrnf and fiicrced for tlie passage of the tubes. This fossil, from 
fh/r 4\t%rYipiiOft^ and from the plate which is given of it by Modeer^ 
*|/|^ttn t/i hi: fully deserving to be considered as a distinct species. 
7'li^if cunom hpccics of communication between the severitl parts of 
thr. ftftUtmlf which has been already noticed in the organ-pipe coral, 
m Uriufi^, k^^pt up by radiating tubuli, passing through the 9ubstadce 
//f rh- hori;^mitally disposed plates, appearing in this spjeties to be 
rkffUi\ Oil by niinilar pipes passing either through divided plates, or 
/ft, thi'r Hurt'tuT. of the plates, forming on them the radiated striae just 

» h Ifititf. ¥u. Oroenl. 429. t Act. Stockholm, 1788. ^ 4. No. ij ; ^ 
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LETTER VI. 

li(ADR£POR£......MADR£POB:EAN POLYPE F0S9IL 1fAl>R£POR£ 

« 

DIFFICULTY IN ASCERTAINING THE SPECIES TURBINATEUf 

/MADR£POR£..;.VARI£TI£S OF.. ..REMARKS ON ITS FORMATION. 

VVe sball now proceed to^ the examination of the genus M ad re* 
POR£, Under which genus are placed sill tho^ corals, the cavities of 
which are divided by lamelldB disposed in ^stellular form. 

The animal which in the recent coral filis thes^ cavities, was first 
depicted by Donati, in the forty-seventh volume of the Philosophical 
Transactions^ Page 105, Plate IV. and in the Natural History of the 
Adriatic Sea, by the same Author. A correct copy of Donati's figures 
are here given, since you will thereby be better enabled to judge of 
the observations I may offer respecting the formation of some of these 
fossil bodies which are next to be examined. 

1 The little polypous inhabitant of the madrepore, Plate II. Fig. 2, 
3, 4) according to the concise but perspicuous description of Donatio 
is composed of three different parts ; the feet, the •shell, and the head. 
The feet are in considerable number, and terminate externally in two 
conical productions, which being placed on each side of every one of 
the laraellaB which give the stellular form to the cavity of the coral^ 
serve to affix the animal to the circumference of its cell, and may^ 
with propriety, be considered as 'the instruments by which the little 
animal forms the lamellas themselves. The other end of these conical 
productions unite and form round bodies, which possess somewhat of 
tfe figure and of the properties of a tnuscl^; they undoubtedly s^n^idg 
to lengthen or shorten the feet, and also most probably to regulate the 
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force with which they clasp the lamellas, on which they exert their 
plastic powers. The other ends of these round bodies terminate in 
small cylindric tubes, which are attached to the shell of the animal, 
in the centre of which is seen its head, capable of moving with great 
quickness, and ornamented with several rays, which are most probably 
the arms or claws with which it seizes , and secures the animaJculs oa 
which it feeds. 

The great number of species under the genus madrepore, and the 
near approach in many respects of these species to each other, render 
the separation of them, even in a recent state, very difficult, unless by 
the aid of pCTfect specimens. But when we take into consideration, the 
minuteness, as well as the extreme delicacy, of structure,. of those parts, 
from which their specific and even their generic characters aie deduced 
in many corals ; and, also, reflect on the vast changes which the fossil 
has undergone, and the injuries to which it may have been exposed 
through countless ages, it must be evident, that it will be frequently 
Tcry difficult to trace the mineralized madrepore to its recent analogue. 
Man^ abo of the recent corals are not known in a mineralised state ; 
mA Mi^n%% the fossil corals there are also many, which cannot be 
t^'ietttA U^ any koo«rn recent species. Under these circumstances, I 
iiKmt 'Jt m^y^muj to apprize you, that a much less degree of corres« 
y^^^^A^M^^K "^M Ut safiuie out between the recent and tlie mineral corals 
tjfiO^ yr9^ ^Mii»$!Ut itare expected. 

f$i\^x ^4uu^ ii^ni'et<tfv I tnift more of gratification than of disappoints 
;H#tn^. «jU^ ^»^« lAnjK^ q{ the inexhaustible riches of creation will 
4^, ^m0^^60f^ ; ^^ t>u&dfe«it proofs will be found among this class of 
A>i^^0i,.4^. ^ ^^^:sFmA^^ itfUMt iIm^ creative powers of nature have not been 
,, ^,0!Hi^^ ^#v ^tve iwMMAii^ (vi m€:h animals only as now exist. 

^^^^-¥^^ ^ 4i^ ^fi^^^ftii^^mait of Linnaeus, we shall commence with 
.;/ y/A^A^v-^^^/yfj- /^ ^^ ipm^ madrcpores, ihmt whkh are farmed of a 



S5 

. The top-like madrepore (madrepora turhinata) Plate IV. Fig. 1, 2, 
3, &c. smooth, with a concave hemispheric star, is a zoopliyte, only 
known in a mineralized state. 

: Tliis species of madrepore has in general a conical figure, the lower 
part of the cone being often very much contracted, as if to form a 
pedicle. From this point, the body of tJie fossil gradually enlarges, 
until it terminates in a truncated apex ; or is previously prolonged 
into a cylindrical oblong body. In either case, the surface is divided 
by numerous, small, and hardly perceptible longitudinal striae, and 
girt with transverse, obtuse, and unequal furrows. 

The star which fills tlic apex is concave, and formed by suleated, 
or lamellated, and frequently even, dcntated rays, proceeding from 
the central depression to the edge of the cavity, which is generally 
acute. 

These fossils are commonly formed of a lime-stone, which, in general, 
is internally, of a light, or yellowish brown colour; but they are mostly 
externally of a bluish grey, deriving this colour from tlie matrix in 
which they have been imbedded. 

These madreporites vary much in size; some hardly exceeding tliat 
of a horse-bean ; whilst others are three or four inches in length, and 
others of even nearly that diameter. 

No investigation respecting tliese fossil substai>ces has been con- 
ducted with so much succ 'ss as that whicli has been instituted by the 
learned author of the Dissc.tation on the lialtic Corals. Nor can tlie 
figtires with which he illustrates the several varieties of this species of 
inadreporite be exceeded, in exactness of representation. To atone, 
therefore, to those who have it not in their power to refer to those 
figures, for their repetition here, I have, as I have in €very other 
parallel case, endeavoured to select such specimens for the engraver, 
as may serve also to point out some important circumstance to which 
iheigures iu former works xio not refer. . , „|. j , ■■■i-'j 
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* The'fcftralUte T^prfcseftted atl^lttte'IV. Fig. 9, differs, * ibt its figure, 
fi'<!)to t^ife othet-^'cdrallites of Uhi» species; having scmiewfaat of a 
discoid appearance. Tliis difference, I suspect, has depended ientinriy 
M-''4i^'^kge'&t' ihe'Cdrali' Chtriaboufi of the little modelldr not 
having beeiv h^re so adV^ri(%d as itl those which hiave the turbinated 
shape; Ih' this i^cimen, the diameter of the disk more than eqoalf 
the height of tbfe coral: the depth of the stellated cavity is thereibre 
AeeessaVily sm&TI; The rays pass fi^om the ceatre of the cavity^ alid 
iermirmte ih- the margin \ which ' a^pdars to be pretematurallj thic^ 
from its edge having probably been -somewhat worn down; by rolliDg 
on the shores of the Baltic, whence it was obtained. From the same 
circumstance, perhaps, has proceeded the flatness of the stellated 
surface ; tl^ prdj^cting parts of the radiating lamells^ faaring been 
also worn down. Sufficient, however, remains, not only to convey a 
dorre(3t idea of the structure of^the fossil, but to shew that it was a 
dwelling exactly fitted for the accommodation of the anima.! described 
by Dortati, as the inhabitant of madrepores^. ; . •» 

By a careful inspection of many of these madreporites^ I hwm 
learnt, that they- hav^ been attached to tlie substance on which they 
have grown, by tubes- bearing the form, and so far performing to them 
the office of roots, as to secure them from easy removal from their 
native spot- This pedicle I consider as ; an essential part of these 
animal substances ; and I trust, I shall be able to establish its exists 
ence sufficiently often, to warrant the assumption of its having existed 
in all those bodies in which it cannot be directly manifested, but in 
which its admission will render their nature much less difficult to uxi* 
derstand. ^ . j 

On the reverse, or inferior side of this fossil, loagitudina) strist^ 
answering ,to the internal radiating laminae may be easily traced ; and 
are intersected by distinct transverse ridges and grooves^ marking the 
progressive increase of the madrepore by the successive labours of i 



p^pe."Tn tSe centfe'bf this part of the specimen, the iiase of the 
root may be observed ; the root itaelf, with its surrouudmg processes, 
having been bowldered down nearly smooth. 

Plate IV. Fig. 1, represents a rariety of this species, which has 
acquired more of a pyramidal form ; its body having been so elongated 
as to have terminated almost in a point, where the root has evidently 
been broken off. The remains of the root are however still observable, 
and are surrounded with several processes, the appearance of which 
sufficiently evince that their office was to assist in affixing the plant- 
like habitation of the animal to its destined spot. 

A circumstance which particularly claims observation in this species 
of madreporite, is, that of a second coral proceeding, in the manne^ of 
proliferous flowers, from tlie disk of the fust. In the specimen, Plate 
IV. Fig. 3, a separation may be seen of about half the circumference 
and nearly of half the diameter of the coral. The commencement of 
a similar process is obsenable in several other specimens. The speci- 
men, Fig. 5, has obviously obtained, its increase in tiiis manner, by 
the formation of fresh corals from the disks of the preceding. 

The size of these corals, as has been already observed, vary con- 
siderably; indeed, I suspect that I have seen some from Derbyshire, 
even upwards of a foot in length. Equally considerable also is the 
variety of forms which they assume. In some the shape is completely 
turbinated: in others the length is considerably protracted; some- 
times in a straight, and at other times in a curved direction, as at 
iPiate IV. Fig. 8. The polished longitudinal section of this fossil 
shews the internal part of the madrepore to have been divided by 
transverse lameilce, which correspond with the circular projections on 
the surface. Such of these fossils as possess % curved form are fre- 
quently of a considerable size, sometimes nearly approaching even to 
the magnitude of a bullock's horn. In a specimen from Perthshire, 
^lately ofititd to me for examination, not only the form of the goat's 
or ram's horn, but the colour, and eveii somewhat of the disposition 
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to tnaspueocy similar to that of horn was observable, t These 4tF^ 
cmnstmnoes have also been observed in the madceporites of Gothland. 
Bnt those which are generally met with in this island iire;of a dvk 
adi cokmr^ the fidges, however, of these^ forme^t by Ih^.'IraDSVteTse 
fisLtes of the corals give them very much rof the app^irancs. whidi 
has just been noticed. ...;!.. 

Attiiboting the formation of .these corals to the. operatkna of .tlMi 
madieporean or medusean polype,, let us endeavour to tiace^.the Jilttle 
avcfaitect throng its wcmderfol labours.:: AgreeaUorAo jkhie obsstiraf 
tions of Donati, each of the l^s, as hd terms them, . ctf ■ jthe p6ly|»i 
aie provided with two processes which are applied to .each side of one 
of^be perpendimilar laminse, whilst a muscular py rifori^ .hody^ailitacdidd 
to die other end of the leg, gives to it the power jsif j^mplajfjmg ihdX 
floibtioQ iriuch is necessary for the aceompibhrnent of its tfisju I lli^^ 
yoong poly pe, disposed on an appropriate spot, may be considered as 
completing its operations by two distinct processes: the. secretion 
and separatioa €£ carbonate of lime from, the sea water, c(>&veyed 
through the pyriform body ; and its depositidn, at its moMfiAt of 
aecietioii, by the two small processes, where; the economy of the 
^«t«»^l directs. Proportioned to the number of legs possessed by the 
sofiuit ammai, was probably the number of perpendicukrlaminas, or 
pfJlan cxmverging to the centie^ whicbit began to erect; these when 
tamed to a crrtaio fae^t^ af^iearing to have been connected together 
by an honzoatal plate oi the same substance. On these the animal 
wartcd similar gMUais^ and placed cm these a covering similar to that 
with whidi he bad cmnfrfeled the first compartment. Thus seems to 
fcawe proorcded the jpcrawnt labonis of the minute artist : and as the 
mmmAnr ^A iti^ legs, or instnuients, increased, and as they extended in 
Umpkf m mmt the nomber of the perpendicular laminse^ and the cir- 
inmdntme cif the horizontal plates have also augmented. Thus must 
tim cwMM ftbne have derived its £uhion finom the growth and foon 
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That the formation of these turbinated madrepores may have been 
thus effected does not appear difficult to conceive. Neither is it 
difficult to understand^ that when the animal had attained its full 
extent of growth, the continuance of its labours would produce, not 
a body of a conical, but of a cylindrical form. Nor does it appear 
unlikely that should any accidental circumstance change its horizontal 
position, « piopcwtioiwi'djefleetipn from the strai^t.Up^^QuId be 
occasipped ; •nd a qawlUQe Iwdy of lE^Qiirv^ed form :be; produced. Spe- 
cimens of Jboth ihese iorsis,: it has hts^n JDsl^ i^QmA^^^^^idi^ fia^c^ikiij 
found. 

^' The'ti^ipearances yidded by two. sections' of thisi specks of n»dte!^ 
j^onte '^0*6 'represented, F^ Fig. 13, 14. * F^l 14,tis ai seetion 

lliade'^atr'tfbodt<a« indi frofidi th^ pedicle,: and: Fig. 1:3,^ b ia::. section 
nJKli^afterthe n^mpote had^asswiied k cylindrical ibraiL (in thefonner 
^ftheieit will be observed,- that both ^^he comefgn^; and the cmi^ 
IMfitrielainiii^ ate mud^ feweri than in the latter. . Iii consequencenof 
i^i^i A considerable degree of dissimilaiiity is observable faftweeh' the 
liMrb specime»; which indeed leads^ td observations i nfcpeGtintr> Uis 
JbitMuIrs of tfae>tnsect, and the structure of the coral^ which twerethqj^ 
xmihere out of placei, would be right to pursue. a jo . 
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LETTER VII. . ' 

• f • . *1 i 1 i i i • 

dBSERVATtONS 6K Tt^RBIlTATSD MADRB!P^RIT8« eOlTTlWSb.Mj 

PORPITAL OR 8HfRT«BGTTON MADARP0RITB..i...eVN01IVat<ftiW;iy 

. MADRBPORES NaT PdUHD IN* A MlttBRAfclZBD ftTA'TB. < i * 



Uardlt Roy of the ammidised parts of creation are amtiiged with 
more difficulty than those remains of izoophy tes vhicb are cAitiuQedf 
in a fciBstl atate. Tlie laboiirs of the little creatujrei by vhich Un^ 
have been ikiodelled, ftiequently appear wi if they had beeQ cap^^ 
Giously add sportfully performed ; deviations from their ordinary 
tnodel, apparently unnecessary^ being frequently lo be observed. The 
avoiding^ perhaps, of some little obstacle to their Iabouxi« the repairt* 
ing of some little injury^ which accident may have occasioned to their 
operations ; xa many other circumstancefi, not to be ascertained^ uay 
have occasioned these departures from the usual mode in which th^ 
had been wont to execute their assigned task. Hence the substances 
which they have formed may possess such anamolies of form, as may 
render it difficult to determine whether they should be considered as 
specific characteristics, or only as such accidental modifications of the 
structure of a species as give rise to varieties. The difficulty of making 
the necessary distinction, in these cases, must necessarily be much 
greater when, as is frequently the case with fossil specimens, we are 
deprived of the advantage of coiiiparison, by having only one specimen 
on which to exercise our judgment. Especially since it also often 
happens, that its characteristic marks have been, in a great measure, 
effaced by the injuries to which it has been exposed, during a period 
of several thousand years. 
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Fig. 4/bf^PIi«b iVl i» tife f«pi*fefentatidtt of the gtellafed surface of 
at- madrepoiite; of at form'^uffflciently distinct fr6rii that of any either t<y 
alloff of its^ being* tibiisfeiered ^s a distinct species/ should its frequent 
appearance ih'bthier specirhetis give reaaroft to suppose that it had* a' 
constancy of t^aradfer; aAd that it did not refiult frbrn an adcid^ii'ta!- 
or sportive^ariation: in the erection of the polypean fabric. 'The per- 
pehdicoiar lamihae have United in two linei, ^vhi<ih, by crossing each 
other; liaVe'sdqukrtfel^d the^ita^'asto Kiive'^niadte'it'jri^ appear- 

ance^ of ^k' «6i^it wilh four ei^nded Jfetafe: ^The othteV pdrt of *tlie 
stfrfacebf thw fbssil hM befek so rubbed doWii^by attrition hi the wat*r, 
as to liave depiiVed it coii^dferaWy of its nktural appearance. Its^ 
general foiin, however, is that of the turbinated madrepore. 
-' llie star with a convex surface, represented Plate IV. Fig. 7, appears 
to h6 the impriB§sibn oh linie-stone of the Upper «urfA!ce of a turbinated 
inadreporite. The calcareous spathose particles having been deposited 
in all the hollow parts of the corals and having become firmly in- 
durated, have retained the form which they thus assumed^ whilst the 
madfepbte itself has been removed. 

^ ^^J^tFiingiih inajor orbicularis Gothlahdicuiy figured by Langius* and 
ifyy feromdlf ;" slnd placed under this species by the author of Corallia 
Saltica, and in the Systema Naturae of Linnaeus, by Gmelin, I shall 
venture to place among the mineralized alcyonia; trusting that in its 
proper place I shall be able to shew the propriety of this dissent from 
authorities so high and respectable. 

There are among the fossil single starred corals, some which, with 
the general form and othier specific characters of the turbinated madre- 
pore, possess also some other distinctive characters, which, from their 
constancy seem to point out these corals, as deserving to be considered 

as so many distinct species. 

I 

♦ Historia Lapiduxn Figuratorum Helvetia. P. 52. Tab* 1 2; 
t Bromel Litbog. Sp. 2« 36. 



Plate IV. Fig. 16, is the representation of an elegant corallite, from 
the chalk-pits, at Northfleet in Kent, attached to the chalk in which 
it was found imbedded. Its root, which is adherent to a plate of an 
echinus, is regularly indented with angular excavations, which appear 
to bo about eight in number. From the root proceeds the body of the 
coral, gently bending and gradually enlarging into a conical form, 
about an inch in length. Its under and external surface is degantlr 
striated with distinct ridges, regularly disposed in the following order :. 
Midway between every two of the largest, ridges is placed one rather 
MuuiUer. The star on the disk (a) as formed by perpendicular lamellae, 
itmohing fixuu each of the largest ridges on the circumference, to the 
centre, unil by smaller lamellae proceeding from each of the ridges of 
ihoM^ of H sniuUer sitt\ but which reach a very litUe way towards 
thr et*nti-e. As then^ are no transverse ridges on the external surface^ 
Mo thoit^ aiv no hiu'ti(\>utal plates observed internally, at least as low as 
the e.vo eau c<uunmud» which is very near to the bottom. 

'V\\K> i»|Hvimott» Hate IW Fig. 15, is also from the chalk-pits at 
Nuilhtleet. In ll«* delicate sjHHMmen, the pedicle is very observable; 
the rul^&CM. on the external surface, are all nearly similar in size, and 
(lt«poMed \ulh auuU iv^^ularity and neatness. The stellated disk (b) 
k* liMine\l bv |K'r|HnKlicular plates» answering to each of these ridges, 
mill inMulv iiuvlu^ u» the^vntiv. 

Till* UMnliciHMUe, rUte IV. Fig. 9% which I have reason to believe 
lit W Mil lUluin IUmiI, ih in the form of a flattened cone: at the point 
ol lln» I »>«u* wppnu!* u» Im^vc iH'cn a pedicle, from which proceed 
limmm >«ibU' «Imiv which terminate in the other end of the cone: where 
M «»♦»» !•• hMiiuHl. \\\\w\\ ditU w mttterially in its form from any which 
|mM*»'*l««l»«l »>> Uici«pccimen?»hithertomejitioned. Fro^i the inner sides 
(il llif I i«in> lMoicc\l peUHMulicular plates which meet, not in a poiqt in 
Mm* iiiiHi. I«mI *«» »» '»«*• |H»»!te!«»i«g «l>«wt three-fourths of the centre 
4(1 IIm* liMigvul illrtuiclei of \\w \h\w of the cone. 
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The appearance which this fossil bears miglit convey the notion of 
its having suffered by compression. But this is rendered highly im- 
probable, by the circumstance of coral obtaining such a degree of 
hardness, at its first formation by the animal, as would effectually 
oppose any attempt to change its form, except by fracture. That many 
substances, originally hard and unyielding, may, during the changes 
they undergo in the progress of their mineralization, become soft and 
compressible, is very probable; but there is nothing in the appearance 
of this fossil to warrant the suspicion of its having been thus affected. 
The mode in which the perpendicular laminae terminate serves also to 
determine the question: the^ine in which they end, in the centre, being 
exactly appropriated ta that form which the fossil bears ; and which 
therefore may be concluded to have been its original and natural form. 
It is also deserving of particular notice, that the parietes of this coral- 
lite are remarkably thick and dense. 

In the fossil, represented Plate IV. Fig. 7j a turbinated madrepore, 
the perpendicular lamellae of which are rwidered visible by the de- 
composition and removal of its external coat, is seen blended in the 
same mass with the remains of the encrinus. In Plate III. Fig. 4, a 
corallite of this species is seen attached to the mass of chain coral, 
exemplifying the proverb, Noscitur ex sociis^ three different species of 
animal remains, whose originals are unknown to us, being thus found 
associated. 

A complete and rare specimen of marblrffrom Blankenberg, formed 
by this species of madrepore, is shewn, Plate IV. Fig. 14. Not only 
is the form of the disk well preserved, but even the internal structure 
of the madrepore may be here perfectly made out. 

The next species of madrepore which demands our attention is the 
shirt-button madrepore (madrepora porpita. Linn.). This is a flattish 
orbicular body, smooth on the inferior surface, being marked there 
only by very minute circular lines and perpendicular striae, and 
having, on its disk, a star, somewhat convex towards the edge, but 
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hollowed out towards the centre. The rays composing the star, and 
which converge from the edge towards the centre, are dentated, and 
are of two orders; the larger being placed alternately with the smaller. 
The representation, Plate IV. Fig. 6, yields a very correct idea of the 
appearance presented by the disk of this fossil. 

"Whilst examining the various specimens of fossil madrepores in my 
possession, I was very much struck with the beautiful appearance of 
the turbinated raadreporite from Sweden, which is figured Plate IV. 
Fig. 11 ; and particularly obsened, that the rays had an appearance 
totally different from those of any other which I had noticed. The 
form of this madreporite places it indubitably among the turbinated 
madrepores; it gradually narrowing and terminating in a curved 
pedicle. Innumerable strioe, which are intersected by horizontal ridges 
and depressions, most closely and neatly arranged, mark the whole of 
its inferior surface. 

The disk derives a rich appearance from the perpendicular radiating 
laminse which form the star, being arranged alternately in a larger and 
smaller size, and being also closely beset with rounded annular pro- 
tuberances : the whole of the superior part of the coral bearing an 
exact resemblance to the disk of the porpital madrepore. Indeed, so 
exactly does it resemble this fossil, that I feel no hesitation in con- 
sidering them as being both of the same species ; and as differing from 
each other only in their having undergone the lapidifying process at 
different stages of their growth. Nor do I perceive in the porpital 
madrepore, the least reason for doubting that it possessed a pedicle 
of the same kind with the larger specimen ; but being proportionably 
less, it must have been so much more liable to be removed. 

The celebrated Linnaeus has considered the absence of a pedicle in 
this madrepore as one of its first specific characters. It is considered 
and described, both by Buttner and by Bromell, as the head or 
top of some small marine fungus : neither of tliem having discovered 
any remains of a pedicle by which it could have been attached to 
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other bodies. The author of Corallia Bahica very justly observes, that, 
notwithstanding the strength which the opinion derives from this cir- 
cumstance, there undoubtedly exists sufficient reason for dissenting 
from it. ' ^ 

The fossil, Plate IV. Fig. 10, from Gothland, possesses, like that at 
Fig. 11, all the characters of the porpital madrepore on its disk, but 
having its body extended into a conical shape, forms, as it were, the 
link which connects into one species, the porpital madrepore and the 
madrepore just described. 

The most curious fossil which I have seen of this kind, is one which 
I obtained at the sale of the Leverian Museum. It has the complete 
external characters of the porpital madrepore ; but is perfectly pel- 
lucid, being formed of a fine transparent calcareous spar. 

These corallites have received various names from the older orycto- 
legists. When the turbinated madrepore was formed of conical or 
cylindrical pieces connected by seeming articulations, and possessing 
a stellated cavity at one of its terminations, it was named hippurites 
corallinusj calix hyppuriticus^ and corallia geniculata. By Bromell, 
Langius, and others, all those of a more compressed form have been 
named fungites; and that, not merely from their resemblance to 
mushrooms, but from their having been actually supposed to be 
those vegetable substances, in a state of petrifaction. Dr. Plot, and 
others, have distinguished those which have possessed more of a cylin- 
drical form by the name of columelli; and Lhwydd has applied to 
them the name of columneta : both terms being diminutives of columna^ 
and intended to mark their resemblance to a little pillar. From the 
similitude which they bear to horns they have also been termed 
ceratitcB recti et incurvati. Dr. Woodward comprehends both the 
turbinated and the porpital madrepore under the term mycetitcB coraU 
hides; distinguishing the former into mycetitce conoides^seu calyciformes^ 
and the latter into mycetitce discoides. 
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With respect to the madrepara fungites and madrepora patella^ I do 
not know of any correspondmg fossil. To the madrepora cyathus (^ 
£lliS| the last of the single starred corals, which is also figured by 
Count Marsilli* and Plancusf, the fossil figured Plate IV. Fig. 5, bears 
some resemblance ; but the agreement, however, is by no means sufii- 
cient to authorise the belief that they are of the same species. In the 
specimen figured by Ellis, the lamellse are forty in number, with as 
many intermediate small ones ; but the lamellae in this fossil do not 
come near to that number. This indeed is of itself a circumstance 
which would be but of little weight, if their other characters closely 
agreed. This corallite which is attached to its matrix, a piece of lime- 
stone, composed of minute fragments of marine bodies, bears, in its 
first joint, indeed, some resemblance to the m. cyathus; but^ it b, as 
may be seen in the figure, a proliferous coral, which circunoistance is 
not referred to by either Plancus, Marsilli, or Ellis, in their accounts 
of the recent coral. 



* Histoirc Physique de la Mer. P. 153. 
t Plane, de Conchis minus notis. P. 118« 
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LETTER VIII. 

OTHER. MADREPORES, NOT PERHAPS KNOWN IN A FOSSIL STATE.... 
MADREPORA FA VOS A....MADREPOR A RETEPOR A.... M. ANANAS, &C. 

M. FOLIOSA, &C ASTROITES LITIIOSTROTION OF LUWYDD 

SPIDER STONE OF BRUCKUAN. 

W E now proceed to make inquiry respecting the fossil remains of 
those madrepores which are composed of many stars. The first of 
these in the Linnaean order of classification are those which arc con- 
catenated and formed by disjoined stars, with continuous lamellae. 

These are madrepora pikits, in. crlstufa, m. lactuca, m, Jicoides, m. 
acerosa, m, lichen, m. agaricites, m. elepkantotus, m. Crustacea^ m. in~ 
crustaus, tn. exesa, m.Jilograna, m. natans, m. dnthophyllum : but I have 
not been able to discover any of the remains of these in a mineralized 
state. 

Those madrepores, which are distinguished as being conglomerated ; 
the stars of which are united together, form the next objects of our 
inquiry. Gf these, inadrepora lafri/rhilkica, which has no stem, and 
the stars of which are divided by obtnse sutures, extended in laby- 
rinthian windings, I have more reason to suppose may exist in a 
mineralized state. From the form of this coral, which is generally 
approaching to a hemisphere, and from its upper surface, which is 
marked with convolutions much resembling those of the brain, it has 
acquired the common appellation of brain-stone. T"his coral is chiefly 
fouBd in a recent state on the rocks which surround the West-India 
islands. But I have repeatedly seen among the boulders with which 
some of our streets are paved, and which I am informed are chiefly 
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obtained from Hudson's Bay, pretty large specimens of this coral very 
much changed by the decomposition of their surface, either by long 
exposure to the action of water or of air, after having lost their inha- 
bitants, or by having been buried in the earth. The change, insuch 
specimens as I have broken, did not, however, appear to have ex- 
tended to such a depth as to have allowed the classing them amongst 
the fossil corals. Boetius de Boot, gives the representation of a spe- 
cimen evidently bearing the figure of this coral, but \yhich from the 
form and size, which it appears to have derived from the labours of 
the artist, and from its having been considered by the author as 
deserving to be ranked among the gems fit to be worn as ornaments, 
there is good reason for believing it had undergone an impregnation 
with silex*. 

Neither madrepora sinuosa^ nor m. nutandrites appear to have been 
described as having been seen in a mineralized state. A specimen of 
m. areola^ now before me, the history of which is unknown, bears such 
marks as give considerable reason for believing it may with propriety 
be considered as a fossil. Its inferior surface has evidently much suf- 
fered from decomposition, the effects of which are still more plainly 
observable on the superior surface, and particularly on the feather-like 
lamellae, which have acquired an opaque whiteness, and are nearly 
covered with a whitish-grey calcareous matter, with which the inter-: 
posed cavities are nearly filled. Although I entertain but little doubt 
of this being a fossil coral, yet as it is not incontestibly so, I have not 
ventured to introduce its representation. 

I do not recollect to have seen either madrepora ahdita^ m. phrygia^ 
m.d(zdalea^ m. cerebrum^ or m. gyrosa^ in a mineralized state ; and am by 
no means sufficiently acquainted with the particular forms of madre-^ 
pora repanda^ m. amhigua^ m. clivosa^ m. involuta^ m. implicata^ or of 
m. cochlea^ to be able to speak with respect to their existence as fossils. 

* Gemmarum et Lapidum Historia. Liber U. Cap. CXLV. P. 297. 
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We shall now proceed to the examination of aggregated and undi- 
vided madrepores, with distinct stars, and with porous and tuber- 
culous ambulacra. Previously, however, to commencing this investi- 
gation, it is proper to remark, that considerable difficulty frequently 
occurs in the attempt to discriminate between the different madre- 
pores of this class when fossil. This difficulty, which also sometimes 
occurs in the class which has just been treated of, arises from the 
circumstance of the superior surface of the coral, from which its spe- 
cific characters are chiefly taken, being found covered over, and filled 
up, with the extraneous matter, so as to be totally excluded from the 
sight. In specimens of this kind, and which are by far most numerous, 
no farther knowledge of the form of the coral can be obtained, than 
what is discovered by sections of the specimen ; which being made 
in different directions, yield information respecting the shape and 
size of the stars, and the number and extent of their lamellae. But 
as it is impossible thus to acquire any knowledge of the superior 
surface of the madrepore, so an opportunity is seldom yielded for 
acquiring information of the distance at which the stars are there 
placed ; and never any respecting the peculiar characters of the lamelUB 
or of the ambtdacnB. Hence permission must frequently be required, 
in these cases, to substitute analogical inferences for actual observa- 
tion and comparison. 

The figure given by Fougt,* ajs madrepora favosa, represents a fossil 
so much injured and altered, as renders it impossible to determine to 
what species it belongs. 

The specimen figured Plate V. Fig. 9$ bears a very strong re- 
semblance, except that its cells are larger, to madrepora retepora. 
The angulated cells are very similar ; but I have not been able, in the 
fossil specimen, to detect the reteporous structure of the parietes of 
the cells, which gives name to the recent madrepore. This, however, 

♦ AoKeait. Acad. Tom. I. Tab. IV. Fig. 16. 
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may be concealed by the spathose matter with which the fossil is 
penetrated. 

The honey-comb appearance of this fossil is very striking. "Bbe 
resemblance which it bears to a honey-comb» is indeed sufficiently 
great to account for, and to excuse the relations we meet with of 
petrified honey-combs ; in wliich some have even fancied they have dis- 
covered the relics of the bees which had perished with their dwell-* 
ing. So completely is this madrepore mineralized, that the coralline, 
substance of which it was composed is now entirely converted to a 
spathose matter, exhibiting a shining fracture. So great indeed is ther 
cthungc which it has sustained, that it was not until I had submitted 
it to exaniiimtion by a lens, that I was fully convinced that it was not 
fi frngUHMit of* the spatliose septa of a septarium, the iaU of which had 
hvcn fbrnicd of a loose ferruginous earth. But by this examioatioa 
tho [irrpcMuliculur stritc on the sides of the tubes were discovered, and 
i\w \v\\\ nutuit) of the Hubstuuce determined. This fossil was separaied 
from u linu-Htono at Musbury, ouMendip, near Wells, by J. Herbert, 
Mtti|. <if HiiHtol, u gtntlt^nmn whoso knowledge of extraneous fossils. 
irinln'M \\\h (*ouuuiUUCUtious highly valuable. This gentlemaa's liberal 
HnniNlMiui^ I nIiuII huvo rt^peated occasion to acknowledge. 

ISIuilnpoin ununuH in liguivd as a fossil by Bromell, Helwinge,. '' 
VVnllinl, V<»lkniaii, Tougt, and others; but I have not seen any fossil 
Mlirrliiiuii wliirh rouhl with certainty be referred to this particular 

ftprrlrni 
Thh ronil i» roin|MWMl of angular stars, which, in its recent state» 

(iMiiK rohVi»M ttt Ihoir ihI^j^h, ami having depressions in their centre 

Miill liiloullroM. jjivo Noiiit^whut of the appearance of the surface of a 

fHiiC iipjtli^ l*nt iu tthuoHt nil the representations which I have seen 

III IliN iiiMdii*|M»rr iu a fuHnil Mtate, the surface appears to have been 

MM «mi(i(iIIm d l»,v nllriliou, uh to render it very difficult to determine to. 

wIiMIi *'i »•••• ^I^IIuIimI nm(hTport\H it belonged. The nearest approach 

Ui KiU iMtMllopoio wliioh 1 luivo seen, is the specimen from Sweden, 
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figured Plate V. Fig. 1. It must indeed be admitted that it resem- 
bles, in more respects than one, the description given by Helwing of 
this fossil : '^ Corallium album superficie figuris asteriformibus pro- 
pemodum obliteratis*/' From the accurate observations of Fougt, it 
appears that this is a proliferous madrepore, a fresh series of stars 
proceeding from the centre of the disks of the previously existing 
stars -f. 

Madrepora galaxea^ m. faviolafa^ and m. pleiades, I have repeatedly 
seen so far decomposed, as to have thereby acquired very much the. 
appearance of a fossil ; but this state might have been entirely occa- 
sioned by long exposure to the weather, or to the action of water, 
after they had been deprived of the influence of the living principle. 
With the forms of mad. hyadesj m. latebrosaj and m. arenosa^ I am not 
sufficiently acquainted to enable me to speak with respect to their 
existence in a mineralized state. 

Plate V. Fig. 8, is the representation of a most beautiful specimen 
of a fossil madrepore from Ribieze, in Transylvania. This corals formed 
of cylindrical stars with elevated margins, and having broad concavely 
sulcated and radiated interstices, bears somewhat of a resemblance to 
the madrepora radiata of Solander and £llis. The coral has under- 
gone a very considerable change ; it being tfow a carbonate of lime, 
much more friable than chalk. 

Plate V. Fig. 4, represents another specimen from the shores of 
Lincolnshire, which is so changed as almost to be reduced to the state 
of chalk. It bears some resemblance to madrepora annularis of Solander 
and Ellis, which appears to be merely a variety of the mad. radiata. 

Madrepora papillosa^ which is allied to, and perhaps is, the madrepora 
muricata/m an incipient, is hardly to be distinguished in a mineral, state. 
Madrepora polygama^ in Gmelin's Systema Naturae Linnaei, is certainly 

* Lithographiae Angerburgicae. Pag. 53. t Amcenitat. Acad. Fig. VIII. No. 2. 
VOL. II. O 
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referred to a \vTong figure in the Corallia Baltica. Of its existence in 
a fossil state I am unable to speak. Madrepora interstincta spotigiosm^ 
does not appear to be known in a mineral state. Madrepora stellulata, as 
well as m. poculata, are sometimes seen in a state which would almost 
incline to the suspicion of their being fossils ; but as this state may be 
induced by other causes, there does not seem to exist sufficient au-» 
thority for placing them amongst the fossil corals. Madrepora foUosa^ 
is very erroneously referred for illustration by Gmelin to Tab. II. Fig. 
5 and 4, of Haievs Monumenta Rerum Petrificarum ; since the figures 
given by Baier are undoubtedly the representations of an alcyonium, 
and is indeed designated by Baier as a fungites striatus. I do not 
know of this madrepore having been discovered in a fossil state. 

The madrepora astroites of Linnseus does not appear to be exactly 
ascertained. According to the Linnaean description, it is formed of 
stars very closely crowded together, (stellis confertissimis) whilst the 
description of Solander and Ellis places porom interstices between the 
stars, and the fossil coral of Mylius, which is referred to this species, 
has very considerable interstices, bet ween the stars. Without dwelling 
here on the consideration of the recent coral, it is proper to remark, 
that writers on secondary fossils have frequently applied the tenn 
astroites J generally, to all such fossil corals as present the appearance 
of stars collected together; and have very seldom intended to designate 
thereby any particular species ; but, on the contrary, have placed 
under this title corals, differing very much from each other in size, and 
in many other respects. Bcrtrand even considers the astroites as of a 
different family from the madrepores. 

No fossil has been more frequently considered as an astroites than 
that fossil madrepore which has been found so abundantly in some 
parts of Wales, and which Lhwyd has named lit host rot ion j sive basaltes 
minimus striatus^ et stellatus*^ from its resemblance, in miniature, to 

♦ Lithopbylacii Britannici Ichnographia. Epistol. V. Tab. 23. 
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the astonishing basaltic columns which form those stupendous masses 
called the Giant's Causeway, in the north of Ireland, and which also 
exist in several other parts of the world. The figure of this fossil, 
given by Lhwyd, yields a correct idea of the manner in which it is 
ama^^ed together. Volkmann also gives a very accurate representation 
of the web-like surface which a transverse section of these columns 
exhibits : and led by this particular appearance, he names this fossil 
carallium arachnion^ astroites arachnoidesj s. telis quasi araneis obtextusj 
pentagonus^ astraites vorticalis* . Indeed, an examination of the ap- 
pearance which the stars of this coral yield, especially when mag- 
nified, will sufficiently countenance the celebrated Volkmann in hesi- 
tating by which term to designate it, since it readily excites both the 
idea of the web of a spider, and of the figures which have been 
sketched to illustrate the vortices of Descartes. 

The lime-stone or marble of which this fossil consists, is generally of 
an ashen-grey colour, of a compact texture, capable of a good polish, 
and breaks with a moderate force, laterally applied, into angular 
ledges. Plate V. Fig. 6. A close examination, especially of its po- 
lished surface, (sice Plate V. Fig. 3.) will shew that the stone is com- 
posed of a congeries of polygonal columns, exactly adapted, and 
closely concreted together in a parallel direction : every crack or acci- 
dental interstice having been filled up by a calcareous spathose matter 
with which the mass has been pervaded. By this examination it will 
be seen, that these angular columns vary much in their forms; some 
having only four, whilst others have five, «ix, or even seven sides : the 
pentagon being however the most predominant figure. With respect 
to their size, the difference is seldom considerable, they being generally 
abcAit half an inch in diameter: some difference, however, arises from 
the irregularity of their forms, since one column, filling up the space 
between three or four others, will be found to be of perhaps double 

* Silesiae Sabterranm. Cap. IV. § 47. P. 120. Tab. XVm. Fig. 5. 
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the diameter in one direction that it ]>ossesse5 in another. By a mo- 
derate stroke against the side of one of these angular columns, one or 
more of them may be detached from the general mass. The sides 
of these columns will be found to be finely and closely striated lon- 
gitudinally, the striae being intersected by very fine and closely set 
transverse ridges. In those specimens in which the apices of the 
columns happen to be complete, they are concave, and have a pro- 
minent star, one third of the diameter of the concavity, arising out of 
its centre. 

A careful examination of the beautiful web-formed star, which is ren- 
dered visible in every column, by a transverse polished section, as well as 
the striated plumose appearance which is manifested by a longitudinal 
section, shews the internal structure of the stone, and of course the 
curious fabric of the madrepore from which it derived its origin. 
Numerous and exceedingly slender longitudinal lamellae correspond- 
ing with the external striae, are seen disposed perpendicularly from 
the circumference to the centre in a stellated form ; which are inter* 
sected by proportionally numerous and equally delicate lamellae, per- 
pendicularly disposed nearly in concentric circles: other lamellae, 
answering to the external transverse ridges passing horizontally through 
both sets of the perpendicular lamellae. From the curious arrange- 
ment of these, and from their extreme minuteness and delicacy re- 
sults that particular figure which has been by different authors so aptly 
compared with the texture of the spider's web. Mr. Da Costa, speak« 
ing of this fossil, says, " When polished, all these angular columns shew 
themselves on the surface, in a fine net-work of heptagonal, hexagonal, 
pentagonal, &c. meshes, and each mesh is adorned with a fine radiated 
star in it ; and what with the beauty of the network and stars^^ and 
exquisite polish and fine surface it is capable of, it is as elegant a 
fossil as any of the fossil kingdom^. 

* A Natural Hiilory of Fossils, by Emanuel Mendes Da Costa, Vol. I. P. 247. 
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The lUhostrotionj according to Dr. Woodward, is all found on the 
rocky cliffs, about two miles from Tenby, towards Milford, in Pem- 
brokeshire. But it is also found both on the river shores, and on the 
mountains in several other parts of Wales : and in Lancashire, Cheshire, 
Yorkshire, and in several other parts of £ngland and Scotland. It is 
also found in different parts of Germany. 

From the similitude of this fossil to a spider s web it might with 
propriety derive a name, had not a name, thus derived, been already 
applied to a coral of a different species. Perhaps the other epithet 
given to it by Volkmann would not be considered as very inapplicable; 
in which case it might be named madrepora vorticalis. 

Da Gosta, who distinguishes by the terra marmoroid<B those stones 
which, although they have all the physical and chemical properties of 
marble, are not found in continued strata, but are only found in loose 
independent masses, lodged in strata of other substances, has named 
the stone which this coral has formed marmoroides columnaris stellatus^ 
Uthostrothn dictus. 

One of the fossil corals which has been considered as belonging to 
this family, is the lapis arachneolithi^ or spider-stone, respecting which 
the celebrated Bruckman wrote an ingenious disquisition in a letter to 
his friend, the learned Ritter*. From this it appears that stones, which 
from their marks and form, bore a resemblance to the body of a spider, 
from which the head and legs had been removed, were frequently 
employed in some parts of Germany as a powerful charm for the cure 
of all kinds of haemorrhages. These stones, according to the received 
vulgar opinion in those parts, were supposed to have been generated 
and voided by a spider. It was also imagined by the country people, 
that every spider, remarkable for its magnitude, contained one of these 
stones: to obtain the expulsion of which, the spider was to be enclosed 

* Fr. ErnestiBruckmauni, de fabulosissims Originis Lapide Arachneolitho dicto Epis* 
tola. 1722. 
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in a glass vessel in which was also placed valerian or finely powdered 
sugar. Bruckman, however, shews that the spider-stone is nothing 
else but a petrified antediluvian coral^ such as has been named the 
Indian astroites^ and that the fabulous account of it has most probablj 
been derived from its spots, which are not unlike those which are 
discoverable on the belly of the spider, and from its form, which fire* 
quently agrees with that of the body of a spider. This latter circum- 
stance he however attributed to the cunning employment of art; and 
adds, that these stones generally far exceed in weight and size that of 
any spider or tarantula that is known, not excepting the celebrated 
enormous Brasilian spider named nhamdA-guaca. One of these specie 
vtU'UH^ which had been procured from Geruiapy for the late John 
Strange, Khc|. is depicted, Tlate V. Fig. 7- It exactly agrees with 
tUv <lr.4cription of Bruckman: and upon examination with a lens ap- 
pnifH to bo pfirt of a more than ordinarily minute madrepara annufaris. 
It \mn been evidently fashioned into its present fonn by the tool of 
tho HI tint. At d is given a magnified representation of one of the 

MlUrM of ihiH fUMHlK 
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LETTEB IX. 

t 

IIADREPORA 8TELLATA, &C......M. TRUNCATA M. STELLARIS 

MADREPORITE FROM STEEPLE A8HTON....MADREPORA OROANUM, 

&C M. FLEXUOSA M. FASCICULARIS......M. PECTINATA M. 

ARACUN01DE8...M. VERMICULARIS—CORALLOIDEA COLUMNARIA 

PENTAEDRA OP WOODWARD MADREPORITE FROM tNGLEBO- 

ROUGH JUNCI LAPIDEI KILKENNY MARBLE. 

X HAVE had no opportunity of ascertaining whether madrepara Btel-. 
latUy m. punctata^ m. calycularisj m. nodularis^ m. acroporaj or m. cavernosa^ 
are known in a mineralized state. 

Madrepara truncata^ Plate V. Fig. 2, which is not at all, I believe, 
known in a recent state, is an exceedingly interesting fossil; not merely 
from its beautiful appearance, but from its curious mode of increase. 
It is a proliferous madrepore, and is formed of cyathiform bodies, pos- 
sessing a superior stellated flat surface, with a concave central depres- 
sion. From the flat surrounding surface of the stars, smaller stellated 
bodies proceed, possessing the same form and the same proliferous 
property. 

The form of the star in this madrepore is remarkably elegant. It is 
composed of sometimes sixty lamellae ; thirty of which commence at 
the edge of the star, and proceed about half way towards the centre, 
when they descend perpendiculady, and then, at a certain depth, turn 
at a right angle, and converge to the centre of the disk ; thus forming, in 
the centre of the star, a cylindrical cavity with a flat bottom. The other 
thirty of the lamellae are shorter, and proceed only halfway, that is, to 
the commencement of the central cavity. The termination of these at 
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this point, and the regular diminution of the thickness of the longer 
lamellie until they have attained the central point, give a peculiar ele* 
gance of appearance to the star of this coral. 

This fossil, which has I believe been only yet obtained from Sweden, 
^ is described and figured by Fougt*, who has also annexed the sketch, 
Plate V. c, which shews more plainly the mode ia which the newly 
formed parts are attached to, and proceed from, their respective bases. 
This is however very evident in the representation at Plate V. Fig. 2, 
in which the general characters of the fossil are well preserved. It is 
also figured by Bromel in Tab. 39 and 40, and by Volkmann in his 
Silesia Subterraneaj Tab. XIX. Fig. 3, a, b. The fossil which is here 
represented, is calcareous, and appears to have formed part of a bluish 
lime-stone. 

Madrepora stellaris, is a zoophyte, the examination of which is ren- 
dered very interesting by its curious mode of increase, which is similar, 
in a great measure, with that of the former madrepore, and with that 
which takes place in proliferous flowers. As the newly formed- parts 
proceed, in the former instance, from the radiated disk, so here, 
from the centre of the stars, which are united at their margin, pro- 
ceed single joints, which assume a similar form with the joints from 
which they proceeded, and possess, like them, the power of pro- 
ducing a similar joint from the centre of each of their disks. Each 
joint of this madrepore, like those of the preceding, bears somewhat 
of the form of a drinking glass ; becoming narrower downwards, but 
a little enlarged at its base : upwards it terminates in a wide, thin 
margin, marked externally with very numerous, faint, longitudinal 
striae, intersected by transverse rugae, so slight as hardly to be per- 
ceptible. The stars are flattish, and formed of numerous rays, gene- 
rally about sixty, which proceed from the edge quite to the centre. 

* Amoenit. Acad. Tom. I. Tab. iv. Fig. XL 4. 
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From the centre of each star. forming the upper part of the cup, 
proceeds another cup-formed coral, the lower part of which, as it 
increases, covers the lamellated superior surface of the lower coral, 
from which it has grown. Thus this coral proceeds in its growth, and 
as each of the joints enlarges, the inferior surfaces of the superior ones 
approximate the more to the edges of the inferior ones : and as this 
same process is,-at the same time, carrying on upon numerous laterally 
contiguous stars, the size of the coral frequently becomes considerable, 
being sometimes as large as a man's head. Specimens of this size are 
frequently found on the shores of the isle of Gothland. 

This fossil is described and figured in Corallia Baltica, Fig. XI. 
The medium thickness of each joint of which is there said to be about 
that of the little finger, and the length about the width of the thumb. 
A sketch from the above work, shewing the mode of growth of this 
madrepore, is given Plate V. b. At a in the same plate is a sketch 
shewing the mode of growth peculiar to m. ananas^ represented at 
Fig. 1. 

The madreporite, Plate VII. Fig. 11, is one which I was favoured 
with by that assiduous inquirer into subjects of natural history, 
William Cunnington, Esq. of Heytesbury, in Wiltshire, who obtained 
it from Steeple Ashton. 

Its inferior* side, which has the remains of its radical attachment, is 
very finely marked by minute longitudinal and transverse striae, which, 
by crossing each other, give it somewhat of a finely reticulated ap- 
pearance. The superior surface is stellated, being covered by stars 
closely seti and formed of raised undulating radii. The mode of in- 
crease peculiar to this corallite is curious and interesting. It appears, 
that when one area of its curious stellated fabric was completed, by the 
labour of its polypean inhabitants, another colony laid the foundation 
of another city on some part of the former surface ; and thus another and 
another colony laboured, until several areas were formed. Then, as 
the work proceeded, the nature of the structure became changed : the 
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labours of each colony seems to have been protracted, so that the per- 
pendicular fibres were extended in a waving form, by which the fossil ob- 
tains somewhat of a foliaceous appearance, as appears froA the sketch 
in outline, superadded to the above figure. Thb sketch, so illustrative 
of the mode in which the little animals extend their habitations, is taken 
finom a drawing of the Rev. Joseph Townsend, being a faithful repre- 
sentation of the superior part of a specimen in his possession. 

Madrepora arganum formed by smooth cylindrical tubes about the 
nze of wheat straw, combined together at a little distance from each 
other by somewhat waving membranes, is figured in Fig. VI. No. 1, 
of CaralUa Baltica. This coral is said to be found in a recent state in 
the Red Sea; but it is much more frequently found in a fossil state, 
chiefly on the shores of the Baltic. 

Madrepora divergens is a fossil coral, much like to, and, perhaps, 
only a variety of, the coral just treated of; but of neither of these can 
I speak from my own observation. 

Madrepora musicalisj described by Ellis *^ and by Borlase-f-, which 
is said to be formed chiefly in the Indian Ocean, and frequently thrown 
in large masses on the shores of Ireland, has not to my knowledge 
been seen in a fossil state. 

Madrepora denticulata^ and mad. rotulosaj are very unlikely to be 
detected in a fossil state, from the delicate structure of the elevated 
lamellae at their edges being so very liable to injury, by the attrition 
to which substances which have become mineralized have generally 
been exposed. 

Madrepora faveolata^ I have reason to suppose, is sometimes seen in 
a mineralized state. But the specimen which I refer to this species^ 
baving been cut at both its upper and lower surfaces from a large 
fpecimen, I am unable to speak decidedly respecting it. Indeed in 
^0f^ of this genus, the cavities are generally so filled up as to prevent 

♦ Philosophical Tranictions. Vol. LIU. P. 432. 
f Boriaae*s Cornwill. P. 241. Plate XXVII. Fig. 7. 
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tlie making out of such specific peculiarities as the reticulated -stirfaee' 

of the aides of the stars. 

Madrepora fit'iuosa is composed of striated, cylindrical, ramifying 
tubes, bending inwards, and tlien uniting: the stars being concave 
with laniellae of similar lengths. lu Ellis and Solander's Natural His- 
tory of Zoophytes, Plate XXXI. Fig. 5 and 6, is a very correct figure 
of the recent coral, which very much resembles a beautiful fossil spe- 
l cimen, apparently of this species of coral obtained from Sweden. It 
I is imbedded in a blue indurated marl; which* although possessing a 
considerable degree of hardness, has been partly removed by a careful 
employment of some instrument; by which the characteristic form 
and surface of the coral is fully displayed. The terminations, as has 
been already observed is frequently the case with the fossil corals, are 
not preserved. The coral is however thoroughly impregnated with a 
spathose substance, which on being polished shews the agreement of 
the stars with those of the recent coral, in being formed of iamellje 
all of similar lengths, reaching from the circumference to the centre. 

A fossil coral is frequently found in pretty large nodules, in St. 

Vincent's rock, near Biistol, a small specimen of which is depicted, 

Plate VI. Fig. 8, whose general external form approaches very nearly 

to that of the madrepora Jlexuosa. Its branches, like those of the m. 

[ jlexuosa, are cylindrical, rough, and striated ; but its stars, instead of 

being concave, are of a subglobose form : instead of being composed of 

radii of equal lengths,they are formed by a certain number of rays, which 

' pass from the circumference to the centre, and by a similar number 

I interposed between the former, and which are so short as not to reach 

' above a fourth part of the length of the former. The number of these 

rays varies from twelve to upwards of thirty of each series, according 

to the size of the coral. These rays are intersected by perpendicular 

concentric circular lamellEe, which vary in number from two to six and 

more, according to the growth of the coral. A red ferruginous bole 

not only adheres to and deeply colours the eslerual parts of these 
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nodules, but is evidently disposed between all the branches : and even 
the spathose matter which has filled the cavities of the coral has 
received a strong red tinge from the oxide of iron. A polished 
section of this stone manifests this, and shews that if it could be ob- 
tained in masses sufficiently large, it might from the closeness of its 
texture be employed for many useful purposes. It is indeed a marble 
of rather dull appearance ; but it would not be without its beauties^ 
since the little variety of colouring which it possesses is pleasingly 
disposed, and would be somewhat enlivened by the stellated spots 
yielded by the transverse sections of the coral. 

Madrepora fasQicularisj a figure of which is given in Silesia Subter^ 
raneaVolkmanni. Tab. XVII. Fig. 14, is a fossil which possesses a very 
distinguishing character ; the tubes of which it is formed almost always 
shewing, in their longitudinal section, numerous transverse septa, as 
may be seen in the small specimen, Plate VI. Fig. 11. This peculiar 
appearance results from the following structure of this coral. It is 
formed of slightly diverging, cylindrical tubes, which are so closely 
beset by transverse septa, as scarcely to leave, sometimes, a space of 
the sixteenth of an inch between them. The stars of this madrepore 
are composed of about thirty radii or perpendicular lamellae ; half of 
which reach, from the circumference, to about one third of the semi- 
diameter from the centre, while the other scarcely extend one third of 
the semidiameter from the circumference. Hence the centre of the 
tubes, for one third of their diameter, are perfectly free from any 
perpendicular laminae ; in the next space of one third, these perpen- 
dicular laminae are but thinly placed; and it is only in the space next 
the sides of the tubes that these laminae are fully disposed. In conr 
sequence of this arrangement it is obvious, that a perpendicular sec- 
tion, through nearly the centre of the coral, must in general display 
the transverse septa only; since in every longitudinal section they 
must be divided and exposed, whilst the longitudinal lamellae must 
necessarily be partly concealed^ even if the tubes are not filled with 
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spathose matter ; and that from their standing back from the surface. 
If the tubes are filled with spathose matter, that must necessarily en- 
tirely conceal the longitudinal lamellae, and leave only exposed, at the 
surface, the edges of the transverse septa, and of the columnal parietes 
of the coral. But if the section happen to be in a line with, and 
immediately upon, or directly through, any of the perpendicular la- 
mellae, such lamellae then will indeed necessarily appear; but thb cir- 
cumstance rarely occurs, 

Volkmann, in his account of this coral, which he has figured, de- 
scribes it as mcuirepora foraminosa minor ^ pseudo corallium album ; and 
particularly directs the attention to its interior transverse lamellae*. 
Dr. Woodward also mentions several specimens from different parts of 
England, the description of which (coralloidea tubulosa crehris lamellis 
transversis interceptaj exactly agrees with the fossil coral here de* 
scribed. The recent coral is said to exist in the Indian sea. 

Madrepora pectinata^ with rounded stars, having a radiated, ex« 
tended, and tumid margin, is only known as a fossil. A specimen of 
this kind, found in Silesia, is figured and described by V.olkmann, 
(Silesia Subterraneaj P. 21, Tab. XIX. Fig. 2) which exactly agrees 
with a specimen I obtained from the collection of Mr. Strange, a 
portion of which is figured Plate VI. Fig. 5* 

So numerous are the fossil madrepores, especially those of this classy, 
with aggregated, distinct, and separated stars, that to particularise 
them all would demand more room than this Work will admit, and 
would occasion more expense than their introduction would authorize. 
Many of those will therefore be omitted^ whose characters cannot be 
clearly made out, or whose ambiguous appearances render it doubtful 
whether they may not be merely varieties of such species as are here 
described. Thus a fossil is figured by Bourguet as, une millepore d 
grandes etoiles*y a similar specimen with which I possess from the^ 

♦ Trait6 des Petrifications, Tab. X. Fig. 46^ 
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cabinet of Ingham Forster, Esq. but am unable to determine whether 
it is not the same fossil with the last described, differing only in the 
size of its stars. 

Madrepora arachnaideSj with close, smooth, and delicate stars, the 
rays of which are slightly waved. This fossil is figured with tolerable 
accuracy both by Scheuchzer * and by Volkmann-f-. It appears to be 
this fossil to which the remarks of Langius most properly apply, whete 
he observes, " aliquando stellarum loco rasas exhibent, & tunc 
rhoditcBj oder rosenstein^ vocantur ; aliquando cometes, prse se femnt 
& cometitcB^ vel cometstein nuncupantur J.'' TTiese remarks of Langius 
are employed in illustration of a fossil coral, represented Tab. XX. 
of the above work, and named by him, astroites stellis maximis;. which 
figure has been selected by Gmelin, as illustrative of the madrepora 
vermicularisj but which is undoubtedly in more exact agreement with 
the coral which is the subject of our present examination. 

In the specimen Plate VI. Fig. 4, from Chatelor, the particular 
characters of this coral are observable. The slightly waving rays 
which proceed regularly from the centre, and are diffused over the flat 
surface, yield some faint resemblance to a flower; and from the elonga- 
tion of these rays, as may be seen in the magnified star, Plate VI. 
Fig. 6, the idea has originated of their resemblance to the web of a 
spider, or to the sti^eaming tail of a comet. From these different ap- 
pearances, which are also very strongly marked on the two opposite 
sides of a specimen before me, have proceeded the names which this 
fossil has acquired of rosenstein and cometstein. A considerable tract 
of road from Bath, through Chippenham and Malmsbury , in Wiltshire, 
is kept up by a coarse, light, brown lime-stone, formed by this madre- 
pore. 

Madrepora veroncularisy the stars of which are formed of unequal, 
smooth, waved radii, several of which arc bifurcated, is certainly much 

♦ Lithographs HdTetlca. Fig. 54. t Silojim Subtcrranea. Tab-XVm. Fig. 11. 
X Histon LMfidnm Figuntorum Helvetian, &c. P. 60. 
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better represented by Fig. 11, Plate XVIII. of Volkmann's Silesia 
Subterrauea, than by Fig. 4 of the same Plate, which has been seleeted 
by Gmelin for the illustration of this fossil. In that representation 
the peculiar bifurcated form of the perpendicular plates of the coral 
are easily discoverable : the figures of Volkmann, though coarsely 
executed, generally yielding a tolemble idea of the peculiar characters 
of the fossil presented to the eye. 

It is evidently from this coral that the beautiful, light brown marble 
of Switzerland derives the pleasing figures with \vhich it is enriched. 
Plate VI. Fig. 10, is a polished slice of this marble, in which may be 
traced a close agreement with the following description of it, as giveu 
by Da Costa. 

" Marmoroidesfuscofiavus stellaius, s. astroites fusco flavus. This is of a 
dull, brownish, fleshy yellow colour ; of a fine, glittering, compact, uni- 
form texture ; not heavy, and moderately hard. This kind is thick set 
■with large stare, which generally are of the size of silver pennies. They 
are not tubes, but are composed of loose or naked thick longitudinal 
plates, which are disposed from their centre to their circumference. 
These plates or rays are not equally produced from the centre of the 
stars, but are of very different lengths : nor are they regularly disposed 
in regard to their starry radii, for often two rays join at the centre and 
bifurcate at the extremities. The number of rays or plates to each star 
or coralloid body, also differs very much ; some having twelve, others 
thirteen, and others all the intermediate numbers to twenty ; but none 
have less than twelve. These plates are lodged quite perpendicularly 
with respect to the surfaces of the mass, and are not intersected, as in 
the madrepores in general, by any transverse septa or diaphragms. They 
are of a pale yellowish colour, and are composed of a coarse, glittering 
opaque spar. The whole mass is capable of a good surface though 
of but a middling polish ; and notwithstanding tlie curious appearance 
of the stars, which are large and fine, yet on account of its dulness 
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of colour and indifferent polish, it is not a very beautiful stone. It is 
found in the island of Sardinia, as also in some parts of Switzerland *. 

Madrepora undulata^ is formed of large elevated stars, with elongated 
bcmding rays. Lilce the former, this is found only in a mineralized 
state. Specimens of the same species in calcareous stone are fre-' 
quently found in Sweden, Switzerland, and in England. The exa- 
mination, with a lens, of a specimen of this kind from the neighbour- 
hood of Bristol, manifests a considerable degree of similarity of struc- 
ture between this coral and that of the madrepora vermicularisj the dif- 
ference appearing chiefly to consist in the magnitude of the m. undtdata 
exceeding that of m. vermicularis. In the specimen referred to, which 
is a soft calcareous stone, a few of the conical summits of the stars are 
broken, by which a transverse fracture of the coral is obtained, dis- 
playing a similar figure, on a smaller scale, with those displayed in the 
marble. Fig. 10. 

Mons. Bertrand speaking of those stones which had their surface 
marked with risings of stellated figures in relief, says, these stones are 
not as Scheuchzer, Volkmann, and all the authors who have spoken 
of them, have believed, corals themselves, but rather moulds or im- 
prcsi^ions of stellated corals made whilst the strata of which these stones 
are formed, were in a soft state f. But the fossil here figured places 
their existence beyond a doubt ; since the projecting star is evidently 
the body of the coral, converted into a spathose substance. 

'J'lie specimen figured, Plate VI. Fig. 12 and 13, bears a consider- 
able resemblance, in the formation of its stars, with that of Plate VI. 
Ftf^s 10, but differs from it very considerably in other respects. The 
^n^THtance of the fossil which is here figured, is a light reddbh grey hora 
#ti/fie ; but the colour varies a little in different specimens. In some it 

• 'Vim Nstuml History of Fossik, by EmaDad Mendes Da Costa. P. 249. 
i liwltonnairo Uiiiversel des Fossiks, par M. E. Bertrand. 1763. 



is rendered much more beautiful by liaving a slight tinge of red ; and 
in others, its appearance is pleasingly varied, by its having acquired a 
greater degree of transparency. In some specimens it passes from the 
light ashen grey into a greyish black, and gaining at the same time a 
still more considerable degree of transparency, its transition into flint 
is completed. 

It is obvious that the configurations with which the different sur- 
faces of tliis fossil are adorned proceed from sonie coralHne boily ; 
which, like: the madrepore in the marble just described, is composed 
of stars closely ranged. The form of the stars, in this fossil, varies 
very much, so that it is not easy to discover two exactly similar: a 
disposition to the pentagon appears, however, to be most prevailing. 
This dissimilarity of figure and of arrangement is equally observable 
in the plates or rays of which the stars are formed. These plates 
originate nearly in the centre of each star, and by their several divi- 
sions and liifurcations fill up the polygonal area allotted to each star: 
the rays belonging to each star being in general disposed in six pencils 
or fasciculi, each bundle terminating in four rays or points. But it is 
so difficult to convey an idea, in words, of the manner in which the plates 
divaricate, as to render a reference to the representations of this fossil 
the more necessary. Plate VI. Fig. 12 and 13. By an examination of 
these, the similarity of the mode in which the separation of the plates 
takes place in this fossil and in the marble last figured may be per- 
ceived. It is necessary also to notice another agreement between these 
fossils. As in the madrepore from which the marble originated, the 
longitudinal plates are not intersected by any transverse septa, so it 
also appears that the madrepore, thus invested and impregnated with 
silicions matter is also without any transverse intersections. But not- 
withstanding these arguments, the differences between these two fossils 
are, in other respects, such, as to plainly manifest that the madrepores 
of which they are constituted, differed materially. The stars of the 
tiiifal in the Sardinian marble are not retained in distiuct tubes; but 
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dn the coritrary their radii dl 6ne' ikdt kid fi^^ io rtin ititiy 

and connect vnth those of the adjoinihg iitars ; whereas in the silicioinr 
specimen, the figiites of the stai^, though polygonal, possess aicoil« 
sideriable 'd^eJe of t^ularity, the cbtosei^tifebee of beiflg restricted by 
peiperidictiTar^ lamellae disposed iii their interstices. These lamellds^a^ 
indeed not always discoverable ; they are however frequfebtly ^tiffi- 
ciently so, to determine indisputably their ekistfenoe. This is partita* 

larly the case ott the reverse of the specimen : the statS* may bis the*^ 

' ■ , ■ ■ • » 

seen evidently circumscribed by the pet'petidibtilfrr lamellae; ttnd ft 
net-Kke plexus may be seen pi-oceedihg* froiti tlieir sides in sudh 
a manner as to produce a stellated a;ppearance, but totally different 
from that which fs displayed on the other surface of the specimen. 
For the purpose of making this difference better understood, a re^- 
presentation of a part of this surface is given, Plate VI. Fig. 13, to 
allow of a comparison with the appearance of' the* upper suHace at 
Fig. 12. 

The ascertaining of the cause 6f this remarkable difference nectej- 
sarily became highly desirable ; but it was nottrfttil kfter the eiaminisi- 
tion and coiriparisoh of various specimens that atiy reasonable cott- 
jecture could be formed respecting this curious difference. The first 
circuitistatice which seemed to lead to an elucidation, was thfe co-^ 
6xiitendi6f the febltgorial sides of the tube arid of the itetictikf 
plexus J these being bt5th ervideht oh the inferior, and both disaj) pear* 
ing on the upper pitrt of the specirrien. Farther examiination tfiade 
it also appear that a l^cldish brown colour, arid a slight degree of 
transparency, existed in those parts of the superior surfaee t^orreJi- 
pondnigiviili'thbSe parts '^?di, oh the irifferibr suiface, were white lilid 
opaque. A cdrisiderable chaftgev it ^vaS therefore evident, had t^k^ 
place in the oi^^nizfed irfaJtter'frbto stone ^had derived its 

characteristic configufations. The nature of this change Was, after a 
little ConsTdehttion,'itsc<^rtained : the parts of the original coral, which 
still r<Jmiihed in thte ihfferidr part, had evidently been removed frbiB 
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the superior part of the specimen. From observing this we are led to 
the following conjectures respecting the formation of this fossil : 

The changes which it has undergone in tlte superior part appear to 
be of four kinds. 1. The abstraction of such of its constituent mate- 
rials as were of an animal nature. 2. The filling of all, even its 
minutest interstices, with the finest and most impalpable argillaceous 
particles, which by hardening acquired the exact form of every cavity 
of t^c coral. 3. The removal, by some appropriate menstruum, of the 
calcareous remains of the coral, which formed the mould that bad been 
thus filled. And, 4. The filling up of the void thus left, and the im- 
jtregnation of the argillaceous cast with silicious matter. 

The coTuX imbedded in an argillaceous matrix, would be secured 
from the introduction of any other extraneous matters besides those 
which the constant percolation of water through the mass might con- 
vey. The fine reticular internal structure of the coral would prevent 
the intrusion of coarse particles: those only which were held in solu- 
tipn, and those which were suspended in the iluid, in the finest degree 
of tenuity, would enter and be there detained. Thus, by a slow process, 
would all the internal cavities of the coral become filled, by the depo- 
sition of the argillaceous, and the crystallization of the impregnating 
silicious matter ; whilst by the action of the water perpetually passing 
through the mass, almost the whole of the remaining animal princi- 
ples would be removed. To give to tliis mass the properties pos- 
sessed by the fossil whose formation is here endeavoured to be ex- 
plained, no more seems to have been required than that the water 
which permeated it and passed through it shovdd have held in solution 
9. portion of silicious earth, by the intiuence of such a menstruum, as 
possessing a stronger degree of attraction for calcareous than for sili- 
cious earth, might, as it took up the former, deposit the latter in its 
place. But whether these suppositious processes be admitted or not; 
^d whether the abstracttou of the original calcareous matter and the 
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impregnation with silex, were simultaneous or took place at very 
remote periods, can perhaps only be determined by future observa'- 
tions : the fact is however indisputable, the original matter, of which 
the fabric of the animal was composed, has been removed, and its 
place supplied by silicious matter deposited from its solution in some 
appropriate menstruum. 

For the farther illustration of this interesting fossil, I have caused 
various sections of it to be made, to admit of an examination of its parts 
in different positions and directions. By a longitudinal section, much 
of the real disposition of the plates composing the star is displayed, 
the continued perpendicular plates may be distinctly traced, the ab- 
sence of any transverse septa may be ascertained, and that plumose 
appearance, which has sometimes procured for this fossil the appella- 
tion of feather^stanej may be plainly seen. 

In Plate VIII. Fig. 39, of Bourguet's Trait6 des Petrifications, is a 
very close representation of the characteristic forms which this fossil 
atsumet ; although the figure is in other respects highly defective. 
In the description of the plates, which is throughout lamentably 
meagre, we only meet with champignon StoilS as the illustrative desig- 
nation of the representation of this curious fossil. 

lliis foMil i» ejiceedingly common in the northern parts of Wiltshire; 
being turned up very frequently in the ploughed lands. 

Dr. Woodward evidently refers to this particular corallite under the 
head of Corallaidta columnaria pentaedra ; and specifies it as CoralUndea 
oblonga pentaedra laminis d superficie ad axem tendentibus. He de- 
scribes a specimen, which he obtained from Wiltshire, as " A grey 
semi-pellucid flint, the ground much like the Indian agate, but thick 
set with white pentagonal columns, about a quarter of an inch in dia- 
meter. They are made up of several longitudinal thin plates, all set edge- 
ways towards the axis. The columns stand parallel to one another: 
knd are placed at equal distances, being about one-twentieth of an inch 



from each other. The body being cut transversely, its whole surface 
appears Hke a net made up of pentagonal meshes, with a pentagonal 
star iu each mesh. 'J"be sides of the columns are not exactly equal, 
and consequently not those of either the meshes or star*." Speaking 
of a plate cut off the above specimen, the Doctor remarks that it 
takes as good a polish as any agate, and is a wonderfully beautiful 
stone. In another specimen he remarks that the ends of the columns 
terminate in several stellar cavities, at the under surface of the Hint, 
much like those in the larger astroites or starred honeycouib stone ; 
the hollows being filled on the other side with a flinty matter. 

At Plate VI. Fig. 9, is represented a portion of a curious stone 
which I obtained from Gadsbridge, near Ingleborough. It is exter- 
nally of a dark grey colour, and is chiefly composed, as the Figure 
shews, of coralloid bodies of a very peculiarfonii, somewhat approach- 
ing to the fusiform figure which though externally dark are internally 
composed of a light coloured spatliose matter, and are imbedded in a 
fine lime-stone which is nearly as dark internally, as it is on the 
surface. 

Examination of these bodies shews that they arc e.\ternal!y deeply 
striated longitudinally. The striae commence at one extremity of 
the body, and proceed to the centre, bifurcating as the body en- 
larges. These same striae are then continued from the centre, and 
unite together as the body contracts in its dimensions. These longi- 
tudinal striiE are decussated by transverse ridges, which are only dis- 
coverable in certain points of view. As far as can be judged from the 
situation of such of tliese bodies as arc least concealed by the matrix 
iu which tlicy are imbedded, there seems to be reason for supposing 
that they are connected together at their most central and enlarged 



* An Attempt towards a Natural History of the Fossils of Englanct, in a Catalogue of the 
BiioRof J. Woodward, M. D. Vol. I. Part I, Page 136, e, 41. &c 
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parts* On one jwrt of the specimen is represented the star ^irhich 
appeals oa a transverse section being made of one of these bodU«ft. 
The perpendicular lamelte, which correspond with the longitudiMd 
external strice, vary in number and length ; but all proceed from the 
circumference towards the centre, and, as in the madreporean ^tars in 
general, are intersected by perpendicular lamellae, disposed in c«i. 
centric circles, and by others passing in a transverse direction. . 

It may not be amiss to observe in this place, that the num^oas 
sections of fossil corals to which I have beien under the necessity of 
having recoHTse, have shewn that the number of radii in the stars is a 
circumstance too variable to be employed as it has been by Mr. Ellis, 
Dr. Solander^ and the illustrious Linnaeus^ to mark a specific difference. 
Thus in the coral now before us, the radii agreeing with the number <^ 
striae observable externally, and the number of these depending oa 
fireqaency of their divarication which must of course be accoidiM 
to the extent of the growth of the coral ; the number of stri» must 
ijffer Tcry much in the less grown coral, or in a section of its narrow 
part, from what would be found in the full grown coral, or in asectioii 
of its most enlarged part. The application of this observation to every 
maiirepore which expands with its growth, must be sufficiently obvioiB. 
This fossil has not to my knowledge been yet noticed by auy author, 
eieftiKT do I discover that it has been known to exist in a recmt 



Tt^ fo»il which is represented, Plate VI. Fig. 7, is particufauiy 
rrln^ of attention. It is composed of a coral in a mineiaiijed 
^^»^. imbedded in, and indeed helping to form, a dark coloured limes- 
^Tz^^fsr^ tbt incefvtitial part of which has evidently owed its or^^ia ta 
«:He ^h^vt^ntkm of dbelk, canals, &c. and to the chemical leoompi^ 
t^rzt.r:. x ^:iiciT particles. 

T:ut csc2i i^irid/ appears to have coosbted of deeply striated and 

vhicfa are, in eeoeral, about half aa inch 
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in diameter. These from their frequent union have assumed other 
forms alao, and particularly tliat approaching to an oval, resulting 
from the formation of one trunk, by the junction of two or three 
branches. 

The Buperior termination of these branches appears from one or 
two, which have remained unchanged in their form, at one end of the 
specimen, to have been a concave star of a very elegant figure, formed 
by perpendicular plates converging from the circumference. The stars 
are also plainly seen on the polished surface of the specimen. It is 
there seen that the perpendicular plates, some much larger than 
the rest, reach in a straight line to the centre, and that in the trian- 
gular space between every two of these, are smaller plates which 
pass from the circumference in different lengths towards the centre. 
These smaller plates are decussated by other perpendicular plates 
concentrically disposed, and thereby forming a species of net-work 
within each small triangular cavity. This structure, not exactly in- 
deed expressed in the engraving, gives to the stars a peculiar richness 
of appearance, which is still farther increased by the alternately greater 
and less projection of the ends of the straight plates beyond the peri- 
phery of the circle formed by the most external of the concentric 
plates. 

The fossil madrepores with distinct, finely striated branches, ter- 
minating with the niadreporean star, have been considered by the 
earlier oryctologists as petrified reeds, (junci lapidei). Thus Mercatus 
gives the representation of a madreporite of this kind under the de- 
signation ofjuncus lapideus; butLancisius remarks that this stony reed 
of Mercatus differs very little from milhpora Imperati. 

Madreporitcs bearing this reedy appearance are found in several 
parts of this island. They are frequently met witli in Derbyshire, of 
two inches in thickness, and upwards of two feet in length. 

A small specimen of this kind of fossil madrepore from Derbyshire, of 
rather a conical form, is figured at Plate VI. Fig. 2. Sufficient of the 
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ioteraal structure is shewn to illustrate the figures which proceed from 
this kind of coral, in several of the marbles, found in different parts 
of the British empire. 

In a fragment of a madreporite of this kind, of a large size, being 
two inches iti diameter, from Coal brook Dale, the external surface is 
so marked by longitudinal stri2e and transverse ridges,, as to give it 
very much the resemblance of a jointed reed : and it is so filled with 
lapideous matter as not only to have obtained the cpitipactness and 
weight.of stone; but to have had nearly all its interstices filled up,, 
and its characteristic star obliterated. Its substance appears to be 
penetrated also with bitumen, some of which still remains on its sur- 
face, and is sufficiently soft to receive easily a mark froni the pressure 
of the finger. 

Plate VI. Fig. S, represents a specimen of marble, nearly formed 
of a small corallite of this class. This marble, which I lament the not 
being able to determine where it was obtained, is of a brownish red 
colour; being much darker in its interstitial parts than in the coral- 
lites themselves, and is susceptible of a good polish. 

The madrepore which has entered into the formation of this marble, 
appears to have been of the smaller species ; the branches being about 
the size of a goose quill. From the cutting of the marble, various 
sections of the madrepore, in different directions are obtained, by 
which its internal structure is rendered very evident. In the trans^ 
verse sections, the radii formed by the perpendicular lamellae or plates 
are seen uniting in the centre, and making the madreporean star. In 
some of the longitudinal sections; in those, in which the coral has 
been divided, immediately upon one of these longitudinal plates, a 
plain unfigured substance appears, the same as when the divisido is 
near to the external or conical surface of the coral; but in those, in 
which the section has been made between these plates, there the 
sections of the horizontal plates are seen intersecting the perpendi- 
cular ones. 
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The diffusion of the red colour through this specimen requires some 
little attention. It extends through every part of the mass, and ap- 
pears to have percolated through the external part of the coral into its 
internal substance ; in such a manner that no gross substance has en- 
tered; the colouring matter appearing to have been herp deposited 
from its solution. That the colour has not been derived from the 
coral itself, may safely be inferred : there appear therefore to be two 
modes by which this colour may have been yielded. Either the de- 
composed coral might have been imbedded in a matrix of which the 
oxide of iron formed a part, and which by the access of a fit men- 
struum became capable of penetrating through every part of the coral : 
or both the coral and the surrounding matrix might derive their colour 
from the influx of the coloured fluid derived from some other source. 
In either case, it appears evident that this diffusion of the colouring 
matter, and its introduction into the mass, were previous to the per- 
fecting of the lapidifying process. 

On subjecting this marble to the action of diluted nitrous acid, its 
decomposition took place very speedily. A considerable quantity of 
carbonic acid gas was separated, the calcareous part was dissolved, 
and a red substance, an oxide of iron, gradually sank to the bottom. 
Whilst the decomposition was proceeding, a substance was detected, 
whose presence, at least in so obvious a state, was not expected. As 
the separation of the other parts took place, ragged, flocculent pieces 
of apparently a membranous substancfe were left, adhering to those 
parts where the coralline substance had been observable. These, on 
the least agitation of the fluid, were seen to wave to and fro, and on 
the motion being increased fell off, and soon reached the bottom of 
the vessel from the weight of the solid matters which were attached 
lo them. 

In the specimen of marble figured at Plate VI. Fig. 1, from Kil- 
kenny, the remains of a coral of this kind, but of a larger species, 
are very evident. The ground of the marble is of a dpep black, but 
the part of the marble possessed by the coral is of a very light grey. 
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In fineness of grain and in susceptibility of polish it appears to equal 
any marble. From this circumstance^ and from the considerable dif- 
ference in the colour of the madrepore and of its matrix, the structure 
of the former becomes very conspicuous, and the astonishing labours 
of its original inhabitant are very easily traced. In one part^ the 
converging perpendicular plates, displayed by an horizontal section of 
the madrepore, are discovered; whilst, in another part, a longitudinal 
section, has not only shewn numerous horizontal plates; but also 
yields a fair view of the beautlfiil reticular texture of the coral, result- 
ing from the frequent intersections of the perpendicular by the 
transverse lamellae. 

The very considerable difference of colour in the ground of this 

marble and in the animal part is particularly deserving of attention. 

Ah in the former specimen the regular diffusion of colour through 

Xhc whole mass appeared to authorize the conjecture that the colouring 

matter wais introduced previous to the coral having undergone its 

liipiileous cluingf; so hcrt% the exclusion of the blackening particles 

(Voiii llifi conilline part of the njarble seems to wan-ant the supposition 

i\u\l thv roral had ac^quired a stony impregnation previously to its 

liHviii^ htu^omo inibrddrd in the including mass of calcareous matter. 

Tlmw iwocliHtin(5t lapidific processes, occurring perhaps at the distance 

nf iiiiinv iinrn. niiiy have been employed in forming the marble of which 

ivr iiro now t nailing. Any difficulties which appear to be in the way 

iif ihiN NUppoHition will diuunish, when it is considered, that in several 

iMMiblrMi liiih^t^d ill hII tho brrceia marbles; this two-fold lapideous im- 

iir'i<ff Mill ion inuNt nrrrNmirily boadmittcd. These are composed of frag- 

MM Mitt ol viuioiiii nittrhh% which, atTter having been formed in perfect 

mIihMii hnvo iM^nn brokrn into nmall pieces, and have then become 

Hjit^JliliMMlrd Into H ronipart iiuish, by tho medium of a fluid, which, 

f^'om ilMMihinilloM with thr carboniite of lime, has possessed the re- 

llllhMl iMphlllir po>vor, immI which it has exerted during its interposi- 

Mtill \w\wm\ iliw*^ ilrliirhtHi Ini^nunts. 

A hlMUi iif till* niiirlil* wan wunpondod in a glass vessel,. containing 
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diluted muriatic acid, and was speedily dissolved, with effervescence. 
During the decomposition of this piece of marble, not the smallest 
filament of membranaceous substance became detached ; but, on the 
contrary, the newly forming surface was as perfectly clean and smooth 
as if it had been a piece of primitive lime-stone : the black matter 
from which the marble derived its colour falling to the bottom of the 
vessel, during the solution of the marble. This powder being dried 
was projected on melted nitre and immediately produced deflagration : 
a circumstance which, with the form of the coral having been visible 
in the marble, shews the curious fact that a part of the colouring 

ft 

matter of the marble was an animal charcoal. 

In this class of fossils may be also placed the madreporite, Plate V. 
Fig. 5, from Steeple Ashton, which was presented to me by Mr. 
Herbert, of Bristol, whose kindness I have before had occasion to 
acknowledge. The perpendicular lamellae forming the star of this ma- 
dreporite, the periphery of which is not always circular, are connected, 
not only by short and partially disposed transverse plates, but by several 
series of larger horizontal plates, passing at the distance of a quarter or 
of half an inch, through the whole substance of the madrepore, and con- 
necting the perpendicular lamellae so firmly, as to give the appearance, 
in several parts, as if the perpendicular plates had been tied together by 
a tight ligature. Its form of ramification somewhat resembles that of 
the madrepora carduus of Ellis ; but it does not appear that its surface 
was muricated, or that the terminations of the lamellae were serrated, 
as is the case in that madrepore. Nor does there indeed appear to 
be any cl(5se resemblance between this fossil and any madrepore which 
has fallen under my examination. It appears to have been imbedded 
in a hard, close-grained lime-stone, of a pale yellowish colour, part of 
which, containing fragments of shells and other marine remains, 
still adheres to the madreporite. The madreporite itself is formed of a 
spathose substance, strongly impregnated with iron; as is the case with 
all the fossil madrepores found at Steeple Ashton. 



I.ETrER X. 



MYCETITiE OF WOODWARD POBPITAL AND TURBINATED COM- 
POUND UADUEPORITES EAMOSE MADREPO RITES MILLEPO- 

RITES CELLEPORITES, &C FOSSIL CORALS OF UNKNOWN 

GENERA. 

J/h e bodies whose nature we shall next inquire into, have fre- 
quently engaged the attention of oryctologists, in consequence, not 
only of their being creatures of a former world, but of the great variety 
of appearances which they yield, and the considerable diftereuces 
which exist between them and any of the recent coral bodies at pre- 
sent known. 

This class of bodies does not appear to have been hitherto examined 
with that attention which they seem to merit. Dr. Woodward, who 
has investigated their structure more carefully than any one else, dis- 
tinguishes them as mycetitcE corallo'tdes, and divides them into mycctita 
conoidest sen calyc'iformes, and mycetita forma compressa, scu discoides. 
But guided only by their conoidal or discoidal form, he blends the 
simple madreporite, the porpital, and turbinated, each containing one 
star, already examined, (Page 23,) with those of this class, which are 
composed of several stars ; and which, not having been yet separated 
from those other bodies of a somewhat similar form, but of a totally 
different structure, 1 shall take the liberty to distinguish as porpital 
and lurbioaled compound madreporites. 

The first of these (the porpital) is of a discoidal form ; it has a 
superior, slightly convex, stellated surface ; and an inferior surface, 
^viiich is generally concave, and finely marked by radiating striie and 
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concentric rugae, disposed round a pedicle. The substance is generally 
spathose. 

The structure of these bodies materially differs from that of any of 
the fossil madrepores we have yet examined, as will be shewn by the 
annexed figures. Plate VII. Fig. 4, represents the inferior surface, 
in the centre of which is the pedicle, surrounded by alternate risings 
and depressions. With this surface, the little artists appear to have 
commenced their labours : this being the basis on which has been dis- 
posed a curious plexusi of tubuli investing tubes placed at regular 
distances, whose edges are internally crenulated ; which latter circum- 
stance is however only discoverable by the aid of a lens. Thus aided, 
the eye discovers that the superior surface. Fig. 5, is generally beset 
with very minute openings, which, occurring on the edge of largei^ 
openings, occasion their edges to assume a crenulated, stellular form. 
The section. Fig. 2, shews the tubes, originating at the inferior surface, 
divided into separate chambers by transverse lamellae, and thus pro- 
ceeding to the superior surface. These fossils are found in Gloucester- 
shire, Staffordshire, and in many parts of England. . 

At Plate VII. Fig. 3, is the representation of the under surface 
of a very curious fossil coral from Dudley in Staffordshire, which may 
be considered as a variety of this species. The difference chiefly con- 
sists in the diverging striae, on the under part, being considerably larger 
and more distinct ; and in the cavities, on the superior surface, being 
polygonal, and forming an honey-comb surface, as represented in 
outline at Fig. 7- 

Plate VII. Fig. 10, is a specimen of the compound turbinated ma- 
drepore. This, like the former^ is composed of crenulated tubes, sur* 
rounded by ^ plexus of tubuli, which open on the general superior 
surface, and which, by the regular arrangement of their terminations 
round the openings of the tubes, gives to them a stellated form. In 
this fossil the labours of the polypes have commenced at the pedicle, 
and one area having been completed, another has been formed over 
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that, of a more extended surl'acc : aud thus, by a continuance of these 
labours, on an increasing scale, the turbinated form has been produced. 

This madrepore, like the former, passes into several varieties, de- 
pending on the direction given to the tubuli by different circum- 
stances. Thus in the fossil here depicted, a conoid form is produced 
by the labours of the madreporean insect having been directed in a 
more perpendicular direction than in the former coral. Traces of this 
species of coral is sometimes detected in silicious pebbles: yielding 
an additional proof of the great antiquity of their formation. 

A corallite of the discoid kind was suspended in muriatic acid much 
diluted, which, by removing the calcareous earth, soon exposed the 
flocculent membranes of the madrepore. But, in this instance, the*mem- 
branous floccnlas were exceedingly small, hanging but a very little way 
below the edge of the coral ; and, on the least agitation of the glass, 
innumerable minute portions of membranes became detached, and 
slowly sank to the bottom of the glass. The smallncss of the pieces of 
membrane might be here probably accounted for, by the structure of 
the madreporite which they composed ; since being of the species de- 
lineated, Fig. 4 and 5, it must be obvious, that, from the multitude of 
pores with which it is pierced, the membrane must suffer such frequent 
inflection as would give very little reason to expect that, in a corroded 
preparation, of even the recent madrepore, any thing like the form of 
the madrepore could be preserved. The circumstance oV these mem- 
branous flocculi appearing to possess a greater degree of gravity than 
belongs to animal membrane in general, may be accounted for, by- 
consideiiiig that they may yet retain some particles of earth in some 
of their cavities, which are defended from the action of the acid, 
by being completely inclosed in the membrane. 

The ramose madrepores, with distinct stars and tubercular porous 
interstices next require our notice. Of these., it will not be possible 
to exhibit many interesting specimens, in a mineralized state ; since, 
from the small number of specimens which have been found, and 
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from the injuries which they have sustained, but little information can 
be acquired respecting them. The characters by which this would 
be determined are chiefly, the form of their ramifications, and the 
form and disposition of the small stellular pores with which they are 
beset. But the fracture of the branches, and the obliteration of the 
pores, are among the most frequent inJ4iries which these bodies have 
sustained : hence the ascertaining of their species, a circumstance 
particularly desirable, can but seldom be accomplished. 

The specimen figured at Plate VIII. Fig. 9j which is from Mr. 
Strangers Collection, and was obtained from France by that gentle- 
man, is a madrepore imbedded in a very hard chalk. The fragment 
is too small to allow any determination with respect to its species. 

The madrepore represented at Plate YIII. Fig. 6, is from the Col- 
lection of the same gentleman, and appears to have been obtained, 
with many other similar fragments, from Switzerland. The surface is 
pretty thickly beset with cavities, shallowly, but rather extensively, 
stellated. 

Of the millepores, at least from the few which I possess, or have 
had the opportunity of seeing, I suspect, that not many are found in 
a mineral state. 

The ramose millepore, from Wiltshire, Plate VIII. Fig. 3, is in a 
tolerable state of preservation : its pores are very distinctly seen by 
the aid of a slight magnifier, as at Fig. 11. It is imbedded in a very 
hard and close lime-stone of a brown colour. 

Of the genus Cellepoua I am unable to speak decidedly. In the 
masses of calcareous stone of St. Peter's Mount, at Maestricht, are 
some fossil substances which seem to belong to this genus, and a 
minute coralline substance resembling cellepora pumilosa, is fre- 
quently seen on some of the fragments of encrinites, in the neigh- 
bourhood of Bath. 

The genus Isis, Ahe generic characters of which are, the possessing 
a stony articulated stem, the joints longitudinally striated, connected 
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by a spongy or homy substance, and covered with a softer porous and 
cellular flesh, does not present to our observation many fossils. 

One species, and that, as far as acute inquiry has gone, a species 
unknown in a recent state, alone demands our examination. This 
fossil is depicted, Plate Vlll. Fig. 2, 4, and 7» from specimens 
which Mr. Strange obtained from Sicily. Augustine Scilla called the 
attention of the learned to this fossil, in his interesting work La Vana 
Speculazione Disingannata dal Senso, which afterwards appeared in a 
more condensed form in a Latin edition, published at Rome, and in- 
titled De Corporihus Marinis Lapidiscentibus qiuB defossa reperiuntur. 
Scilla relates that, at one time, he was disposed to attribute the origin 
of these fossils to the leg bones of some animals ; but, having dis- 
covered this error, he states it to be his corrected opinion, confirmed 
by some well preserved specimens, that these substances are the frag- 
ments of some jointed coral, bearing a strong resemblance to the 
knotted coral described by Imperatus*. The coral of Imperatus, he 
observes, was found in the sea near to the Island of Majorca; whilst 
the corals he describes were found in the Calabrian mountains, but 
of their origin, as well as whence they were brought to this island, 
he remarks, we are entirely ignorant. 

This fossil is now a compact foliated calcareous stone, of a long, 
slender, and cylindrical form, expanding at each end in an articular 
body, the ends of which, in some specimens, rise suddenly in a 
pyramidal process, which is generally a little to one side of the centre 
of the surface; and in others, the ends are formed into such depressions 
as would seem to accord with the risings just described. Even the 
naked eye discovers very fine stria?, which pass longitudinally over 
these bodies, entirely to the edge of their enlarged terminations, on 
the face of which circular striae may be also seen : and in those speci- 
mens which have suffered some degree of disintegration, it will be 

* Imp. Hist. Nat. Libr. 27. 
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plainly seen that these bodies are formed of fine, and very closely 
united concentric lamella;. 

Most of die circumstances here mentioned may be noticed in Fig. 4, 
whilst from Fig. 2, some notion may be gained of the form, which the 
coral would assume by its ramification. . Fig. 7» represents a small 
calcareous mass, from the Siculcan mountains, formed chiefly of the 
fragments of (his coral. Remains of tliis species of fossil are also 
found at Calne, ia^Viltshire, in a light yeUow coloured lime-stone. 

It is only possible to form very vague conjectures respecting the 

form which this coral originally bore, and the recent species which it 

might have the nearest resembled ; since, by having been deprived of 

Xhe soft porous and cellular flesh with which it was invested, and which 

was the habitation of the polype (hydra) peculiar to it, its form must 

■have been exceedingly changed. From the great plenty ia which 

I {this fossil has been found in Sicily and other parts, there is every 

I j<eason for supposing the coral, from wliich it derived its origin, mu&t 

■ Jjavc existed in considerable quantity. 

I jj, I do not know that the remains of any individual of the genus Ax- 
I TiPATiiEs have been discovered in a mineralized state. Nor do I 
l*^now of any species of the Gougosia, similar to any now existing, 
I Jaaving been found, tliat had suflered that change. 

In the Dudley lime-stone, and in the lime-stone of St. Peter's 
l^Iountatn, i& a vast variety of minute; indeed of almost microscopic 
l,|Hid>stances, which very much resemble some of the reticulated gorgo- 
Ijiiie; but which perhaps would with more propriety be considered 
I as corallines But to illustrate the nature of these substances would 
|p«quire so many additional engravings as puts me under the necessity 
I ,pf deferring their investigation. 

We now arrive at a series of specimens, which bear so little analogy 

irith either the recent or fossil corals, that it appeared to be es- 

|.ipeedingly difficult to determine in what part of this Woik they 

houtd find a place. Indeed, so slight is the circumstance which haa- 

VOL. 11. L 
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led to their admission among the corals, and so essentially differeiit 
are these speciniens from any zoophyte with which I am acquainted^ 
that it appears to be of very little consequence where they are, at 
present, introduced, so long as they are permitted to form a distinct 
^nus. To this distinction they seem to be fully entitled, since their 
globular form 'alone separates them from all other genera. The fos- 
sils of this species, or genus, may be described assilicious or calcareow 
massed of small bodies^ of a dompressed globular form^ connected bt/ minute 
fbrillce or tubuli. 

The calcareous stone, Plate VIIL Fig. 1, appears on a superficial 
Tiew, frpm its being composed of small globular bodies, about the 
«ize of a poppy seed, to resemble those stones, which, from their fan- 
cied likejiess to the eggs of fishes, or to certain seeds, have obtained 
the names of oolithi^ cenchrites^ mecdnites^ Sec. b«t the eye, aided by 
a lens, isoon discovers a material diiference. A section of those stones 
being made, it is found, that the little round bodies of which they are 
composed, possess a laminated structure; from which those who 
have possessed a warm imagination, have been led to fancy, tbat 
they could perceive the yolk contained within the albuminous part, 
and the latter surrounded by a shell. But in tlie stone now under 
examination, and which is formed of a white calcareous matter, not 
bearing a spathttse appearance, -the little roundish bodies, which are 
imbedded in amatrix of a similar substance with themselves, have evi- 
dently a more compressed form than the bodies just -spokenof, and iii 
the centre of their superior part, in a little depression, a small proi- 
minence, like the commencement of a minute process, may be seen. 

It is true that this peculiarity of structure is not discoverable in all 
these little bodies: on the contrary, by far the greater part of tliem, 
having been worn down by weathering or bowldering, display their 
internal structure only; but of this nfo more can be said, tli^n that 
it manifests no appearance of lamination. The peculiar structure ob- 
servable on those which have not sustained any injury seems decidedly 



to prove their animal nature. By the aid of a lens of moderate power- 
the central depression and projection are very plainly seen : and the 
eye, thus assisted, also discovers numerous thread-like processes, by 
which these bodies are laterally connected. This curious conforma- 
tion of these substances is still more distinctly observable, on the 
inferior surface of this stone, which displays its fracture; it having 
been evidently here separated by violence from the mass to which it 
originally belonged. 

At Plate VIII. Fig. 12, is a magnified representation of five of 
these bodies, by which the frequent connection eifected by means of 
these filamentary processes will be distinctly seen. The bodies which 
are here figured are connected by lateral filaments; but from the 
marks which remain of attachment of similar filaments, on their supe- 
rior surfaces, it is highly probable that these bodies were conected by 
filaments, proceeding from several parts of their surface. Such an 
arrangement of parts seems decidedly to determipe that these bodies 
are not, as might be supposed, merely calcareous concretions; but that 
they have indubitably derived their existence from the regular opera- 
tion of the laws of animal organization. 

The silicious pebble, Plate VIII. Fig. 10, which was found in the 
Gravel-pits, near Hackney, had long been the subject of fruitless con- 
jecture; no circumstance being discoverable in its appearance, which 
would determine its place in any classification, nor any analagous 
T)ody being recollected, by which its nature could be illustrated. By 
its comparison with the preceding specimen, its analogy with it, ap- 
pears to be indisputable. Tlie whole fossil being of a calcedonic sub- 
stance, possesses that degree of hardness which has rendered it but 
little susceptible of injury from mechanical violence; and hence its 

. peculiarity of structure is still distinctly observable. 

L In this specimen, as well as in another, from the Leverian CoUec- 
'tion, the character of the original substance is plainly discoverable. 
Small round compressed bodies, not exceeding an eighth of an inch 
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in their longest diameters, and horizontally disposed, are connected 
by processes nearly of the fineness of a hair, which pass from different 
parts of each of these bodies, and are attached to the surrounding 
ones : the whole of these bodies being thus held in connection. 

That the formation of these bodies has been the work of some 
animal, of a nature similar to the polypes, by which the known 
zoophytes are formed, cannot, I think, be doubted. But in what 
genus in the order of zoophytes can they be admitted? 

The specimen figured Plate VIII. Fig. 8, is a silicious pebble from 
the Gravel-pits, at Hackney, bearing sufficient characteristic marks 
to shew, that it may, with propriety, be classed with the specimens 
which have been just described, A similarity of character is^ seen in 
the slender processes by which the different parts of the coral are 
connected together ; but the similarity, in this respect, seems tp point 
out only its being of the same genus, whilst the want of rotundity in 
its more solid parts, warrants the supposition that it is of a different 
species. 

What the r^eal difference is betvreen these several specimens does 
not, indeed, seem likely to be ascertained, until, by additional ob« 
servations on other specimens, which are still farther illustrative, more 
particulars can be obtained respecting this curious fossil, whose recent 
analogue has not I believe been yet found. 

The silicious stone, represented Plate VIII. Fig, 12, is from Mr. 
Strangers Collection, but whence obtained is not known. It is com- 
posed of roundish bodies of different sizes ; the largest, however, not 
exceeding a quarter of an inch in diameter. These, by their secJtiou, 
are shewn to havje possessed a central round hollow, ^nd to have had 
their more solid surrounding part formed of a substance, which, being 
now cut through, appears similar to the petals of a flower. What was 
the original state of this substance is not easy to conceive ; but from 
the striae which pass from its periphery to the central cavity, it appeals 
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to have been formed of detached parts, perhaps tubules, which have 
originated on the borders of the central cavity and have radiated 
regularly round it. Fig. 13, is a magnifted representation of a section 
of one of the round bodies, by winch the above description will be 
better understood. That these substances did not originally exist in 
a silicious state may be inferred from tlie appearance observable in a 
few of the striated parts, denoting their having sutfered a degree of 
iiexion : a circumstance which could not have occurred if tliey had 
been in a hard and rigid state. 

To what kind of substance this stone is indebted for its origin, is 
not possible perhaps at present to say. It is admitted in this place, 
in consequence of the resemblance it bears in some respects to 
the preceding specimens ; and with the liope that information re- 
specting it may be obtained, from the remarks made on some more 
illustrative specimen. 

Some of the extraordinary circumstances which have arrested our 
attention, whilst examining into the nature of fossil corals, now demand 
a few general remarks. You cannot but have observed how com- 
pletely I was foiled, in my attempt to preserve a parallel between 
the fossil corals which I have particularised, and the several corals 
which are enumerated in the Systema Natur(e of Linnreus. Indeed, 

' *o little could this parallel be preserved, so little agreement could be 
traced between tlie recent and the fossil corals, that I find myself 
,under the necessity of acknowledging, that I am not certain of the 
existence of the recent analogue of any really mineraliged coral. 

This dissimilarity between the creatures of this and the creatures of 
the formerworldjis a circumstance which appears to be so inexplicable, 
that I can only admit it, without attempting to account for it, It how- 

I ever furnishes us, i think, with a strong argument against that theorv, 
which supposes the changes which this planet has undergone are all 

t.attributable to the constant, regular, and gradual processes of nature. 



78 

Avhich have been acting from an indefinite period of time,, aided by 
the occasional hearings of strata, effected by subterraneous heat. By 
this system — by the gradual interchange of situation between land 
and water, we might account for the mountains of fossil coral which 
are found at considerable distances from the sea, were it not that so 
little agreement is observable between the fossil and the recent coral. 
Had the coral of the mountain and the coral of the sea been con* 
stantly the same, it would, indeed, have furnished a poAverfiil evi^ 
dence of the gradual change of relative place in the strata, which 
were once covered by the ocean, but which are now thousands of feet 
above its surface : the gradual receding of the sea would have sufficed 
for the explanation. 

But how, according to this theory, shall we explain the disagree- 
ment between the coral of the mountain and the coral of the sea? i 
see no explanation which can be thus obtained: every thing being sap- 
posed to have proceeded in its regular course, the animals of the first 
creation must then have exactly resembled those of the present houn 
Some vast change, of powerful and even universal influence, must be 
sought for, to explain this wonderful circumstance : and such, doubt^ 
less, can only be found in the destruction of a former world. Thus, 
indeed, we shall be enabled to account for the existence of various 
animals, in a mineral state, whose analogues are unknown; but it 
must be admitted, that even this circumstance is not sufficient to ac- 
count for the existence of animals at the present period, of which 
no traces can be found in the ruins of that former world. 
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LETTIiK XI. 

i>OSSlL ALCVONIA CONSIDERED AS ritUlTS BY VOLKMANN AND 

SCUEl'CIIZER FOSSIL ALCYONIA OF FB ANCE....DIFFICULTIES IN 

DIBTINGi;iS]iING THiB FOSSIL SPONGES FROU FOSSIL ALCYONIA... 
VAUIOL'S SPECIMENS DESCRIBED. 
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We now anivc at the examination of tliat class of bodies, of which 
it was remarked, in the former volume, that although they were de- 
cidedly animal subtitances of marine origin, yet, from the resem- 
blance whicii they bore to terrestrial fruits, their animal origin had 
been doubted, and they had been considered as petrified oranges, figs, 
rfunguscs, nutmegs, &c. 

i Therc is no substance which has attracted our attention, during the 
.prosecution of these inquiries, which can yield so many subjects for 
'investigation as these bodies. For whether we consider the peculiar 
forms with which they are endowed, the original modes of their exist-- 
ence, or the extraordinary changes which tliey have undergone, a 
variety of subjects of inquiry, of the most curioim nature, will neces- 
sarily arise. 

That many terrestrial fruits and seed-vessels, contrvining the ligneous 
matter, have been found in a petrified state, has been ahviuly shewn . 
of these, of course, it is not intended here to speak. But substances 
ve been repeatedly met with, the general appearances of which 
ave so much accorded with those of some terrestrial fruits, as to have 
(led several learned and ingenious men to place them among these 
substances. Thus Volkniann was deceived, and figured and described 
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one of these bodies as iiux rnoschcata fructu rotunda. Casp. Bauhin*. 
Scheuchzer, on the authority of Volkmann, adopted the same 
figure and description. Nor will this error be considered as without 
excuse, when the great resemblance of many of these substances to 
terrestrial fruits is shewn. Indeed, I much suspect that, after all the 
circumstances have been examined, some persons will be found who 
will not be readily disposed to consider substances, bearing such ap- 
pearances, as subjects of the animal kingdom^ Tbe propriety hovi^- 
ever of doing this will peihaps appear, when other bodies will be shewn 
passing, through almost insensible gradations^ from these bodies, which 
so closely approximate, in their general appearances, to the subjects of 
the vegetable kingdom, up to others, whose characters are sufficiently 
Hiarked, to leave no doubt whatever in the mind as to their animal 
origin. 

No one I believe has been more industrious, or more successful iq 
their inquiries, respecting these bodies than M, Guettard, as appeap6 
by his very ingenious Essay, Sur quelques Corps Fassiles peu connus^ in 
the Memoirs of the Academy of Sciences at Paris for tlie Year 1757. 
M. Guettard observes, that at Verest, near Tours and Saumur^ and at 
Montrichard, in Touraine, there are found, at some depth in the 
earth, numerous bodies, which from their very close resemblance, in 
figure, to figs, pears, oranges,, and other fruits, are there considered as 
fruits, which, having fallen from their trees^ have been buried in the 
earth, where they have undergone the process of petrifactioo. lliese 
bodies, it appears, not only differ very much from each other, in 
their formf5, but also in their structure : and in Mons. Guettard's judg- 
ment are divisible into two kinds ; those which possess somewhat of a 
globular form, and those which are conical or funnel-formed. 

The former, he observes, may be divided into the body or glo- 
bular part, and the pedicle or elongated part. In the centre of the 

^ SUesiae Subterraneae. Tab. XXII, Fig. 6. 



superior part of the body is a circular opening, wliicli, in some of 
the speciiiieus, is closed by extraDeoua matter, derived from the ma- 
trix in which they laid. This opening, which is larger in its upper part 
than it is downwards, is continued almost to the pedicle, and in some 
specimens appears even to penetrate it. This is however very difficultly 
ascertained, since the opening is in general loaded with the extraneous 
matter. From the circumference of this opening lines may be traced, 
which not oijly pass over the whole of the spherical part, and inos- 
culating, are continued to the elongated part, where they form striae 
raore or less plain ; but they are also found to penetrate into the sub- 
stance, both of the body and of the pedicle. These bodies have, in 
general, but one of these openings, but some have more; and Mons. 
Guettard found one with lliree distinct openings. In this specimen, 
the lines or striae just mentioned were seen to collect around the cir- 
cumference of each of the openings, and after inosculating, to pass 
into the pedicle, in nearly tlie same manner as in the others. 

A great disproportion, it appears, is frequently observable between 
I the size of the globular part of these bodies, and their pedicle; sonie- 
I times, the pedicle appearing very large, and sometimes very small in 
[proportion to the body ; this difference is however frequently the con- 
iBequence of the pedicle having been broken off; acircumstance which 
licdeed so often occurs, that a perfect specimen is very rarely to be 
Ipiet with: numerous fragments of the pedicles being dispej'scd about 
fin the places where these bodies are found. The pedicles are in geue- 
\g»\ of a conical form, and not unfrequentiy llattened. 

By grinding the globular part, as well as the pedicle on a stone, he 
I discovered that their texture appeared to be similar, and that by the 
Ijfrequent ram iilca lions of the fibres, of which their substance was com- 
osed, a neL-woik was formed, not much unlike the parenchyma of ve- 
I jetables. We therefore perceive tliat a loose resemblance, sufficient to 
l^xcuse the vulgar opinion of their origin, is observable between these 
|f).odies and the terrestrial fruits. These bodies, like fruits, appear to 
VOL. ir. M 
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have been formed chiefly of a parenchymatous substance; their pedicle 
seems to answer to the stalk ; whilst the opening on their superior part 
agrees with what is termed the eye of fruits. But a little attention 
shews that, unlike to the parenchyma of fruits, which is formed of 
vessels terminating in minute points, the substance of these bodies iir 
formed of a species of net-work, which, as M. Guettard observes, if att 
the matter contained within the meshes could be removed, would re- 
semble a skain of thread, of which one part, answering to the pedicle^ 
is pinched together, and the other, answering to the body, is spread 
out without being cut. Again, the eye, in fruits, is not pervious, as 
is that part which answers to it in these fossils ; nor does the pedicle 
at all agree with the stalk of fruits, either in proportionate siae, or 

in ffgur(% 

HchoAich'ivT describing a fossil of this kind refers it t o the Alcyouium 
MtuppMum Jmprrati^; but of the identity of the^e substances Mons. 
Ourtturd, with much propriety, doubts; although he allows that the 
itxti'fiml form, and particularly the opening in the upper part, might 
rradily Irud to this supposition. This doubt arose in the mind of M« 
(iiKtiUifil, from comparing the structure of one of the Aicyonium 
Uu\i\Hm\\it\ o( Impcratua with the description of its structure as given 
hy John Hiiuhiu and by Count Marsilli; the result of his comparison 
M'iiti(» that lM>tli the descriptions were in some respects erroneous^ 
TfiUti^ti hy rarrful examination, he states it to be composed of fibres^ 
mor^ or U^nu imu intersecting each other, without order or regularity^ 
Mod rtim^tornoNing to)j;ether by their ramifications, by which they form 
irr^'K^ul^f ftimlirn oi' various figures and quite empty. By this contexture 
H nu^ff^tfj "**^** '* formed, which is covered by a thin pellicle, constituted 
Ml f h^ Mffii" iimuner, excepting that the texture is more close and com- 
iMft Hiui «r«(^nded into a membrane-like substance, which maybe de- 
1^ ipifU M$d <fit*ily raised from the body, and which, when examined by 

^ LUbpgrsph. Hi^Ivet, P. 15. 
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a lens, appears to be a mass of fine fibres forming very small mcslies, 
ainiilar to the large ones of which the body is composed. The foot 
stalk, which spreads out and is a species of basement by which the 
fig is attached to the body on which it grows, does not seem to differ 
from the general substance in its conformation. Hence M. Guettard 
concludes the sea-fig to be merely a sponge, differing from other 
sponges only iii form, and possessing like them the property of im- 
bibing water and losing it by compression. 

On comparing the structure of the sea-figs with that of these fossils, 
M. Guettard points out difierences which are undoubtedly very essen- 
tial. In the pedicles of the fossils, he observes that circular points 
may be seen, which will be found to be continued into the spheri- 
cal part of these bodies ; so that by different transverse sections they 
may be traced, passing on like so many vessels, from the pedicle into 
tiie substance, and even on to the surface of the fossil : whereas, in 
the sea-fig, the fibres have no such regularity of disposition, nor are 
they thus continued like tubes from the pedicle, into the substance of 
tihefig. 

M. Guettard next describes the other kind of fossil, which belongs to 
the class of fungites, and which, like the ficoid fossils just treated of, 
are open at their superior and wider part, and in general possess 
Somewhat of a conical form : and from their vaiying in lengtli, width, 
^nd size, frequently bear a resemblance to cups, glasses, funnels, 
cones, &c. whilst others are longer, cylindrical, and even fusiform. 
iThis variety of figure is frequently dependant on the circumstances of 
the fractures which they have suft'ered ; these fossils, like the former 
being rarely found in a perfect state. M. Guettard appears to have 
been entirely foiled in the attempt to discover any recent zoophyte 
i^hich might be considered as bearing any analogy with (liese fossils. 
.-flc first was disposed to consider them as being sinnhir to llic spongia 
eiegans of Clusius, or the spongia dura of Sioane, but this opinion ha 
found reason to relinquish, and was then induced to believe lhi»t th«/ 
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hott a nearer resemblance, in their general characters, to*some species of 
madrepores than to any of the sponges. In several <^ these fo^ils he 
discovered an outer layer, which appeared to differ from the general 
substance of the fossil; and his opinion, he thought, derived support 
flrom this, circumstance, for, on examining the mterior lamina of these 
fossils, he conceived that it much resembled the hard smooth part 
which forms the corresponding parts in madrepores, &c. Madrepores 
and corals, he observes, are covered by a substance which has been 
distinguished as tlieir cortical part, and immediately b^eatii this^ 
there is a smooth substance of very close and compact teitture, ill 
which there are no striae nor traces of any fibres. With this lattei^ 
substance, he thinks, the external layer of these fossils exactly agrees f 
and he is confirmed in the supposition that it originally belonged to 
them, and s^as not derived from the matrix in which they lay, by 
observing that, in one specimen, several little flat shells of oyBtnm 
were adhering to this surface. 

Nothing, he thinks, in the fossil kingdom approaches so n^ar to 
these fossils, as the single-starred corals of the Baltic, described by 
Fougt, and treated of in the former part of the preserit vokime. 
The only difference, M. Guettard remarks, is that the corals dcM 
scribed by Fougt have striae which extend from the centre of the 
coral to the edge, in such a manner as to form a star. This diffe* 
rence is however sufiicient to remove all idea of similarity between 
the two bodies ; since, as we have already seen, the star constitutes 
the genus Madrepora, to which those corals belong, whilst in the 
£DSsil bodies now under consideration, there exist none of the cha* 
meters which mark any of the species of zoophytes, which we have 
hitherto examined. 

Many of these fossil bodies, it will be seen, differ so much from 
any known recent zoophyte, that were it not that vast numbers of 
these must be concealed from us, in the numerous recesses of the 
0cean^ they would be concluded to possess not the least resemblance 
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with any animal substance now existing: indeed, so considerable is 
that ditferenee, that some substances will bo placed before you, which, 
not only cannot be referred to any particular known species, but 
which would almost authorize the formation of new genera for their 
reception. 

We shall pi-oceed, however, as nearly as possible, according to the 
generally accepted systematic classification; and shall derive what 
aid can be obtained, from the examinations which have been made of 
living substances apparently of a similar nature. It is intended, there- 
fore, to endeavour to comprise, under the genus alcyonium or spongia, 
the substances so accurately inquired into by M. Guettard, as well 
Ss several others which have not been spoken of by him, but are evi- 
dently of the same kind. 

With respect to the classification of these bodies, a difficulty almost 
■ insuperable presents itself; since the characteristic marks by which 
the substances belonging to these two genera are distinguished, in a 
recent state, are frequently not to be discovered after they have sus- 

Itained the change of petrifaction. Previously^ however, to proceeding 
further in an inquiry on this subject, it will be proper to consider the 
nature of both alcyonium and of sponge, and to ascertain what aie 
the distinctive characters of each. 
. The alcyonium is an animal which assumes a vegetable form, and 
'iphich is either of a fleshy, gelatinous, spongy, or leathery substance, 
having an outward skin full of cells, with openings possessed by 
ftviparous tentaculated hydra : the whole substance being fixed to 
wme other body by a seeming trunk or root. 
'" Count Marsilli, who carefully examined not only the physical, but 
ike chemical properties of these bodies, observes that they are all 
iurrouuded by a porous leather-like bark ; and that the interior sub- 
Iftance is, in some, a jelly-like mailer, and in others, a mass of light ash 
coloured acicular sj)ines, which prick the hands on being handled, in 
the same manner as do the spines of the plant called the Indian fig. 
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Donati, in his Essay on the Natural History of the Adriatic Sea, 
has made, in some respects, a more minute examination of the struc- 
ture of two different species of alcyonia than even that of Count 
Marsilli, and was enabled to ascertain by the aid of a magnifying 
glass, the peculiar forms assumed by the spines of which these animals, 
are in a great measure composed. Of these we shall soon have occa- 
sion to speak more particularly. 

The forms in which these animals exist are very numerous ; this de-. 
pending not merely on the number of species, but on the different ir- 
regular forms which the same species under different circumatancest 
may assume. Thus Marsilli observes the same alcyonium, which 
sometimes grows flat, and thus covers large pieces of rocks^ is at other 
times found in a rounded form. 

From the different colours as well as forms which some of the 
species of these substances possess, they have obtained named expres-; 
sive of their resemblance to certain fruits. Thus the akyanium lyneH^ 
rium^ being of a globose form, of a fibrous internal structure, of a 
tubercular surface, and of a yellow colour, has been termed the sea- 
orange : the a. bursa being of a sub-globose form, of a pulpy substance, 
and of a green colour, has been termed the green sea-orange or sea- 
apple : the a. cydofiium^ which is of a roundish form, and of a yellow 
colour, has been distinguished as the sea-quince: and the a.Jicus^ 
from a very close resemblance to the fig in its form, has been called 
the sea-fig. 

The sponge is a fixed, flexible animal, very torpid^ varying in its 
figure, and composed either of reticulated fibres, or masses of small 
spiculae interwoven together, which are clothed with a living gelatinous 
flesh, full of small nfl)uths or holes on its surface, by which it sucks in 
and throws out the water. 

The vitality of sponges had been suspected by the ancients, even 
in the time of Aristotle ; they having perceived a particular mo- 
tion in their substance, as if from shrinking^ when they tore them off 
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the rocks. This opinion of their possessing a degree of animal Hfe 
was also entertained in the time of Pliny. Count Marsilli* confirmed 
this opinion by observing, on their being taken out of the sea, a sys- 
tolic and diastolic motion, in certain little round holes, which lasted 
until the water they had contained was quite dissipated. Wons. 
Peysonell supposed sponges to have been formed by certain worms, 
which inhabited the labyrinthean windings of the sponge; and be- 
lieved, that whatever life was found in these substances, existed in 
^H^ tliese worms, and not in the substance of the sponge, which he was 
^^^, convinced, was an inanimate body. This point was, however, deter- 
^^B, mined by Mr. Kliis, who, in a letter to Dr. Solander t, relates the 
^^^ observations which he had made ; by which he ascertained, that these 
^^B| Worms, which he found in the sponge in great numbers, were a very 
^^B small kind of nereis, or sea scolopendra; and that they were not the 
^^^ fabricators of the sponge, but had pierced their way into its soft sub- 
' stance, and made it only their place of retreat and security. Upon 

examining, in sea water, a variety of the crumb of bread sponge, 
the tops of which were full of tubular cavities or papillae, he could 
^ plainly observe these little tubes to receive and pass the water to 
' «nd fro; so that he infen*ed, that the sponge is an animal sui generis, 
' whose mouths are so many holes or ends of branched tubes, opening 
[ 4m its surface ; with these, he supposes, it receives its nourishment, and 
L discharges, like the polypes, its excrements. 

Mr. Elhs also discovered, that the texture is very different in difle- 
I rent species of sponge : some being composed wholly of interwoven 
, reticulated fibres, whilst others are coniposedof little masses of straight 
k fibres of different sizes, from the most minute spiculae to strong clas- 
tic shining spines, like small needles of one-third of an inch long; 
L besides tiicse, he observes, there is an intermediate sort, between the 



* Hisloire Physitiue de la Mcr, p. 53. 
t Phil. Trans. Vol. LV. p. 280. 
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reticulated and the finer fasciculated kinds, which seem to partake of 
both sorts. 

In the substances considered as alcyonia by Donati, as well as ia 
some of those which have been described by Count Marsilli, -similar 
large bundles of elastic fibres like needles were discovered. These bad 
been reckoned alcyonia by most authors, but in Mr. Ellis's opinion 
they should not be so reckoned, sinc« neither Donati nor MarsilU 
mention any polype suckers extending out of their pores ; he con-i 
sidering the existence of these as the distinguishing character of the 
genus alcyonium, as much as the pores without the polypes in these 
elastic fibrous bodies is the character of the sponges*. 

It is evident that these needle^ike spicules cannot be considered as 
belonging to the genus spongia only ; since anpioQg the alcyonia som9 
are admitted to be formed of a spongy substance, into the comppsition 
of which these spicules may of course be expected to enter: on the 
presence or absence therefore of polypes in the cells of the substancei 
must alone depend the necessary distinction. 

But when the difiiculty of distinguishing between the alcyonia and 
the sponges, even in a recent state, is considered, the oryctologist will 
easily find an excuse for his inability, to make a similar distinction 
between these substances, after they have undergone the lapidifying 
process : when their pores have become filled ; and their colour and 
their substance, and, in fact, their whole nature has been changed. 
Indeed, the assumed generic difference between the alcyonia and 
fponges is such as must be entirely lost in most of these substances 
^ich have undergone the change of petrifaction* Whether the pores, 
"which arc discoverable in a fossil, were the dwellings of the polypous 
hydrae or not, can no longer be ascertained; since their radiation^ 
which is mpiffmid to characterize the openings in which these minute 
Anin»ais exirt, and which is frequently so faint in the recent alcyonium 

♦ TV. Natural History of Zoophytes, &c. P. 183. 
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as hardly to be detected, is very likely, in the fossil substance, to be 
still more difficult to be made out. Indeed, from this indistinct- 
ness of the radiation, much difficulty appears to have arisen in mak- 
ing the necessary distinction between, eveii the recent sponges and 
aleyonia ; the graduation from the perfectly radiated opening of the 
alcyonium, to the plain opening of the sponge, being so gradual and 
imperceptible, as to render it a difficult task, even where the substances 
are in a recent state, to draw the line where alcyonium ceases and 
sponge begins. But here is not the whole of the difficulty : several 
of the fossils, which will be presently described, possess some of the 
characters of ascidia and actinia, with those of the sponge or alcyo- 
nium ; thereby rendering their distinct and correct classification al* 
most hopeless. Hence, although I shall in general speak of these bo- 
dies as aleyonia ; lam aware, that when their histories have been elu^ 
cidated by the inspection of more illustrative specimens, several pf 
them may claim other designations. . 

The consideration of another circumstance leads to the necessity 
of giving up every idea of distinguishing the aleyonia from the sponges, 
whilst in a mineralized state. Among the fossil zoophytes which claim 
a situation tinder one or the other of these genera, by far the greater 
number are sijich as are so totally different, from any known species of 
either alcyonium or sponge, as to render it almost impossible to de- 
termine under whidi gCttirsv they ought to be placed 1 Under these 
circumstances, you must perceive that the attempt to separate these 
fossils, by specific distinctions, at present, would be hopeless: it can ^ 

only be effected when, by additional observations, their nature and 
forms are more perfectly known. r: 

When it is recollected what very considerable variations in form, are 

found to take place in thel recent individuals, of the several spfecies into 

which these 'Mibstances are divided; and when jit is considered, that 

whilst passirig'iii to a minemlized state, their figure and appearance 

may be also^iauch cka^gedi it imaji \xi4Q$^tedAh^t.hia^ op- 

' VOL. II, N 
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portunity of fair comparison could be found, between the recent aad 
tbsul alcjonia. 

This however is very far from being the case : and indeed when w& 
reflect on the transmutation which has taken place ; that a soft, geh^ 
tinous, or spongy substance, has become a hard and ponderous stone^ 
we cannot but be affected with a high degree of astoni^ment ; espe-^ 
cially on perceiving, that this great and ei^traordinary ch^uoge of sub« 
stance has been accompanied by so little change of form. In conse^ 
quence of this I trust I shall be able to place before you many bodies^ 
even in a silicified state, which will immediately appear to have 
been animals of this description, belonging to a former world. Sa 
great indeed will be the variety of these bodies, and so perfectly well 
preserved will they appear, as to render it necessary for me to say a 
few words, respecting the state of preservation in which they ai^ founds 

This is rendered necessary ; since the comparatively frequent ap« 
pearance of these bodies, in a fossil state, appears to contradict a 
position laid down in the former volume, whilst speaking of fruits, that 
substances possessing a pulpy consistence were not likely to be foundt 
in a fossil state ; since their decomposition would most probably take 
place, with too much rapidity to allow of that change being effected^ 
on which their itiineralization would depend. But a peculiarity of 
structure exists in these animals, which exempts them from the in* 
fluence of this law. It appears, as we have seen from the observations 
of Marsilli and Donati, that thes6 animals have blended, with theur 
gelatinous and cameous substance, innumerable minute spiculae, which 
may be considered as the bones of the animal. These manifest them-^ 
selves by the prickling sensation they occasion, on beipg handljedj^ 
which has obtained lor some of these animals the nsLWfi of the sea-* 
nettle* That these spiculce, formed of a hard and durable mattei 
iiay, m tome, and especially that the spongy fibres and coriaceous co* 
^etmg nay, in others, keep up the form of the animaU for a sufficient 
tiMe i» udmii of the petri£M:tive process being ftcQOpipUshc^i seeing 
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to be not improbable; and indeed appears lo attbrd a satisfitctory mffde 
of explaining this curious fact. ■ 

That the bodies now about -to be more particularly described nrc 
tlie remains of animals of a former world, seems to require no stronger 
proof, than the circumstance of these inhabitants of the sea being 
found in their changed state, in mountains much elevated above the 
level of the sea, and at a considerable distance from the situations 
which it now possesses. Whilst treating ot" the fossil corals, many 
were pointed out, whose recent analogues were positively not as yet 
known, and which were therefore conjectured to be the remains of 
certain species which might be now extinct. Any opinion of this 
kind with respect to these animals appears to be hardly admissible; 
since from tlie innumerable recesses in which they lurk, and still more 
from the comparatively small degree of eagerness with which they have 
been sought, we are totally unable to form any conjecture, as to the 
number of those which may have hitherto entirely escaped observation. 
Analogy indeed may lead us to conclude, that by far the greater part 
of these fossil bodies are actually the remains of extinct species; but 
where evidence of a stronger kind cannot be also obtained, the fact 
must be considered as undetermined. 

Having made these few prefatory remarks, I shall now proceed 
to a more particular examination of such fossils of this description, in 
my possession, aa are most illustrative of the history of these extraor- 
dinary animals. 

Those which are of a ramified form seem to be most rarely found in 
a mineralized state. The specimen however which is figured, Plate 
VII. Fig. 12, and which was found in Berkshire, is undoubtedly the 
fossil remains of one of these species ; although it is impossible to say 
to what particular ramified species it belongs, or whether indeed it is 
at all referable to any known species. 

An examination of tlie substance of this fossil, now a mixture of 
fiilex and carbonate of lime, affords us internal evidence of its origin; 
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since its texture Is such, as I have found almost constantly to charac* 
terise the fossil remains of any individual of this genus, whijch had 
been composed of a sponge-like substance. This substance has evi* 
dently, like sponge, been of a reticular texture; but the disposition of 
the meshes, if so they may be called, is in the spongy alcyonium much 
more uniform and determinate than in ordinary sponge, and though 
not to be described in words, the texture is so peculiar and character- 
istic, as directly to be known by those, who have been in the habit of 
examining these and similar substances, by the aid of magnifying 
glasses. The magnified appearance of its surface is shewn, Plate VII. 

Fig. 7. 
The fossil represented Plate VII. Fig. 6, and which is also from 

Berkshire, appears to bear a tolerably close resemblance to alcyonium di* 
gitatum of Linnaeus ; or the dead man's hand^oi dead man's toes of Ellis* 
Its texture evidently appears to be of that kind, being finely reticit* 
latedy which would correspond with the carneous spongy substance^ 
of which the recent zoophyte is formed. Its surface also, thickly beset 
with minute openings, bearing somewhat of a stellated appearance to 
the naked eye, serves to confirm the resemblance. This fossil is now 
a carbonate of lime moderately hard, b.ut friable. 

In the elegant work of Knorr, Mr. Walsh describes several fossil 
elongated alcyonia, by the silly term which the antients had adopted, 
of priapolithL One of these from Touraine is figured, Plate VII. Fig. 1. 
It had at its superior termination that opening, observable in many 
to these animals, which served for the reception of the sea-water» 
irom which, it is probable, they derived their support. 
. On rubbing down this substance on a sand*stone, at this termina- 
tion, for the purpose of examining its structure, its hardness and the 
partial polish it obtained, proved, that it had suffered an impregnation 
with silica : and an examination of this surface with a lens plainly 
shewed, that the flinty part was regularly distributed in continuous 
meandering lines, bearing the peculiar and characteristic form of the 



sponijy part of alcyonia, ivhilst the intervening spaces appeared to be 
filled by a softer substance, a carbonate of lime. The substance was 
therefore partly immersed in dilute muriatic acid, by which tiie cal- 
careous part was speedily removed, with effervescence, and the sili- 
cious part left, possessing the fine retifomi texture of the spongy alcy- 
onium, surrounding the central opening already mentioned, as may 
be seen in the upper part of the figure. 

The fossil represented Plate VII. Fig. 9» approaches the nearest, in 
its general form and appearance, to the alcyonium cydonium Linneei, 
tlie ala/onium primum of Dioscorides, or rather to the representation of 
this animal as given by Donati. It must however be, I believe, con- 
sidered, as differing from any known animal of this genu?. 

This fossil is of a roundish form, rendered unequal by shallow de- 
pressions about the width of a finger, which pass from the superior to 
tiie inferior part of the fossil, and are separated from each other by 
tuberculated ridges. At the upper part has been a circular opening 
more than half an inch in diameter; and, at the lower part, is a rugged 
spot as though the pedicle had been here separated : a circumstance 
indeed which renders its aflinity to the alcyonium described by Doiiati 
rather more doubtful. The substance of this fossil appears to be a lime- 
stone which, probably from some tinge of iron, has obtained a reddish 
brown colour. It is not of a very close texture, apparently from the 
superadded calcareous matter not having accurately filled all the in- 
terstices between tiie fibres. Hence numerous small openings are, 
even in its present state, observable on its surface, which on close in- 
spection are seen to be such as would result from a loose or spongy 
texture. 

"Whilst treating of the alcyonium, of the species to which this seems 
to approach, Donati particularly describes and delineates the curiously 
formed spiculie which constitute a part of its substance. The body, 

well as the cortical part, he i-emarks, is formed of two substances: 
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the one of which is fleshy, and the other Osseous. The latter, he adds» 
is formed into spines ; which, near the cortical part, are in great number, 
and closely intermingled ; being about the length of two lines, and 
even longer. They are either of a fusiform figure, or are finely pointed 
at one end, and then gradually enlarge towards the middle: theot 
diminishing as they lengthen, they divide into three sharp conical 
points, around which are fixed numerous minute globular bodies, 
which are chiefly found in the cortical part. 

A very strict examination, with a lens, of the surface of nume* 
rous fossil alcyonia, did not however discover any appearance of si« 
milar spines, and almost induced me to a ready concurrence with 
Plancus, who relates, that be has dissected various bodies of this kindf 
and has seen the osseous fibres disposed in a radiated form ; but as to 
the wonderfid bark, the structure of which is so floridly described bj 
Donati, he says, I have not seen it, and observes that the same thing 
has happened to him, with respect to the greater part of the figures in 
^ Donati's book, which, he says, are embellishments of the designer, 
drawn by the rule and compass, rather than in agreement with the 
truth and simplicity of nature^. 

Being in possession of another specimen of this kind, formed of a 
much harder and closer stone, and which from its appearance I sup* 
posed to be invested with its cortical part, I resolved to sacrifice it to 
a more rigorous search for the spines described by Donati, concluding 
that, since all agreed as to their differing in their bony hardness from 
the other parts of this animal, I should at least discover some traces 
of them, although I might not be able to make out their form. 

This fossil was therefore subjected to the only modes of dissection 
which I could employ with substances possessing a stony hardness. 
A polished section of it was obtained on different parts of it, and at 

* De Conchis minus notis. App. II. pagte 115. 
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different depths; by which the* peculiar spongeous stracture, already 
noticed as bekmging to these bodies, was perceived ; but no appear- 
ance of 8{»nes could be detected. 

The speciineQ was thea immersed in dilute muriatic acid, and exa^ 
mined at different periods, to ascertain whether the new surfaces thuj^ 
obtained displayed any particular appeajrance. After rather more than 
a quarter of an indi oi its substance wa» thus removed,. I wasr pleased 
to find, wkh a lenst of moderate power^ several cruciform spines, 
formed, as it were^ by two fu^fbrm bodies,, not an eighth of an inch* 
in lengthy crossing each other at right angles^ and terminating, at each 
end in a very sharp point. 

When these bodies were first discovered, the specimen was still wet 
with the water,, with which the acid had beea removed. la this state 
they possessed a considerable degree of trani^mrraicy, whidi they 
rapidly lost, as the water evaporated r so that when dry, they were 
completely opaque,, and of a chalky whiteness.^ From^ their possessing 
this hydropiianouc^ quality,, and firom their having withstood the action 
of the muriatic acid, ^lere appeare to be the greatest reason* ibv sup^ 
posing^ that these bodies, which were originaUy the spines of the ani- 
mal, are now ibrmed of an hydropfaanous chalcedony, and imbedded 
in a matrix of carbonate of lime, which has pervaded or has supplied 
the place of the soft spongeous part. At Plate VII*^ fig. 8, is a repre- 
sentation of the appeairance which these bodies present when mode- 
rately magnified^ This, and the preeedingfossii alcyonia are from Swit- 
zerland. 

Akyonium JtctHf Iinn» aaccurately depicted in the MetaUotheca of 
Mercatu3^,. as Akyonium qmntwn antiquerumy and particularly de- 
scribed by Marsilli as Fig^le de std^ttmce d'eponge 8C d'akionf^ le^ 
^embles muclvin fomi, the brown silicious fossil,, Plate IX^ ng.4. 

* Ann. 6. C. €• p. 162: 

Pfiyfiqiie de la Mer, b* 97^ . 
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The recent alcyonium^ according to the Count, is of the form of a 
fig, being attached to the rocks by branches proceeding from its 
Symallerend ; its upper part being a little flattened, ^ith a hole in the 
middle. Its colour, he says, resembles that of tobacco, and its paren- 
chymatous substance, he thinks, cannot be compared to any thing bet^ 
ter than to nutgalls, when well dried. In all these respects, a very 
exact agreement seems to exist between the recent and fossil sub^ 
substances. Still, however, the fibres running over its surface, and 
penetrating its substance, with the grooves which appear to have been 
formed by other fibres, which are now removed, distinguish it, not 
only from this, but, I believe, from all known alcyonia. This fossil is 
from Wiltshire, and appears to be formed entirely of flint. 

The fossil, Plate IX. Fig. 3, from Mount Randenberg, near Schaf*- 
housen, in Switzerland, possesses evident marks of its alcyonic origin. 
This fossil, like those of the ramose kind, figured in Plate VII., has 
that reticular texture, which appears to be peculiar to the spdngy al-- 
cyonia. In this specimen also, as well as in those, the reticular fibres 
are impregnated with silica, and have their interstices filled with cal* 
careous matter. In this as in the fossil last described, the remains 
of the pedicle, the organ, by which its attachment to its appropriate 
spot was accomplished, are observable ; as well as the superior open- 
ing, which passes deep into the substance of the fossil. 

The fossil represented Plate IX. Fig. 5, and which is from the 
neighbourhood of Saumur, beidg a very perfect fossil of the kind de- 
scribed by Mons. Guettard, agrees, in its general characters, as well as 
in its texture, with that one which has been just described. In this 
specimen, at its superior surface, there are, as Mons. Guettard ob- 
serves is sometimes the case, four openings; and the pedicles, as W3dl 
as its lateral processes, which appear like roots, seem to have been 
formed with a great degree ofiuxuriance. 

A very perfect fossil of this kind, and similar in its substance and 
texture to the alcyonia, which have been just described, but of a dark 



red colour, where it is not invested with its cortical part, which is of 
a grey colour, pervaded by a slight tinge of red, is represented Plate 
IX. Fig. 8. The pedicle, and the opening at the superior part, are 
here very perfect. Slight traces of lines, passing from the pedicle to 
the opening, are discoverable on this specimen, and, doubtlessly point 
out the arrangement of fibres, by which the animal was enabled to 
draw in and eject the water which supplied it with food. This fossil, 
I have reason to believe, is English. 

The set of fossils, which I shall next place before you, is, in many 
respects, extremely interesting. In the general outline of their form, 
many of them so much resemble the fossils last described, as, at first 
sight, to lead to the supposition, that they are only varieties of the same 
species; but on a closer investigation, several circumstances are ob- 
served, wliich seem to warrant a contrary opinion. 

The following are the most remarkable circumstances, in which these 
fossils dift'er from the former. First, They appear to be almost en- 
tirely silicious. Secondly, In that part of the fossil, in which an opening 
existed in the former species, a rather prominent substance is found. 
Thirdly, Instead of the finely granulated surface possessed by the 
former, which appears to have been produced l>v iimumerable minute 
openings, passing into the substance, the surface is, in the latter, such 
as might be expected to result from the instillation of lapidifying mat- 
ter, into a substance of spongeous texture, embmced by numerous 
ramifying filaments. Fourthly, An entire difierence in their internal 
organization. 

One of these fossils is represented, Plate IX. Fig. 12, wjih its lon- 
gitudinal section, displaying its internal organization. The general 
figure of this fossil approaches very nearly to that of the fossil last 
described ; or, perhaps, it may be considered as bearing a nearer re- 
semblance to a fig. Its spongy alcyonic texture is observable, not only 
on its polished internal, but on its rough external surface; and Hke 
the preceding fossils, it appears to have terminated at its lower end iu 
agradually diminishing pedicle. At the centre of the superior part, 
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in a small depression, is a slightly projecting silbstance, appealing 
like that part which is termed the eye in pomaceous fruits. From this 
substance proceed numerous ramifying raised lines which spread ovct 
the whole surface of the body, and are collected together towards the 
pedicle. The manner in which these ramifications go off from the cen- 
tre^ is more plainly shewn in Plate IX. Fig. 11. 

On viewing the polished section of this fossil, as here represented, 
it is plainly seen, that the general substance of this petrified body was 
originally of the alcyonic spongy nature. Numerous fibres are also seen 
proceeding from the projecting body at the superior part; some of 
which pass straight on the opposite surface, and others directly to the 
Hides ; whilst others diverge immediately, pass along the superior part, 
and then, spreading over the external surface, embrace the whole sub- 
stance of the fossil. ***^ 

In yiery few instances can the assumed sportiveness of creative nature 
be illustrated better than in this series of fossils. Every mode seems to 
have been here adopted to mislead the observer, and to occasion him 
to consider as a vegetable, a substance which^ in its original state, 
doubtless owed its existence to the energies of animal life alone. * Ti 
lead to the general idea of a fruit, we have tlie pedicle bearing the Ap- 
pearance of a stalk, and a substance in the opposite surface resem- 
bling that which is termed the eye of the fruit. In their general forms 
are seen the resemblances of pears, apples, figs, Sec. ; and in some, 
marks on their surface, giving a similar appearance to that of the nut- 
meg. In all, the internal substance appears like the parenchyma of 
fruits; and in some, fibres like those of the ligneous kind are seen 
traversing through ; whilst in others, small bodies, like the seeds of 
fruits, are seen imbedded in the midst of this substance. • 

Thus we perceive that animals may be endued with forrtis, and may 
^ven possess internal organization, so different from those of the 'ge- 
nerality of animals, that they shall more resemble the subjects of the 
vegetable than of the animal kingdom, and yet shall be 86 consti^ 
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luted as completely to perform the offices allutted to them in the rank 
which they hold in the scale of creation. 

Tills wonderful and close analogy also offers to our admiration a 
plain demonstration, not merely of the power antl of the wisdom of our 
great Creator, but of the rich infinity of resources from which he lias 
been enabled to diversify his works. ]?iit to return to the anirnai, the 
examination of which led to tliesc reflections. It differs from tlie alcy- 
onia already described, in having no particular cavity for the recep- 
tion of the sea water. AVe arc, however, fully authorised in consider- 
ing this and all the rest of thi sseries not merely as sponges, since 
they possess, beside the spongy parts, a more complicated apparatus 
for procuring the reception and ejection of the sea water, the vehi- 
cle of their food. 

In this particular animal, an admirable contrivance appears to have 
been employed for the performance of this fvmction. In the alcyonia 
already described it was remarked, that at their superior parts an 
opening was always to be found, and from the sea water received 
in this cavity, bearing an analogy with the stomach of the more per- 
fect animals, the necessary portion of nutriment was supposed to have 
been derived. But in this body no particular cavity seems to have ex- 
isted : the sea water Imbibed by the spongy substance of which this 
animal body was composed, was most probably ejected by the con- 
traction of that body, aided by the additional compression derived 
from the contractions of those filaments, which we see pass through its 
substance andoverits surface ; and which, probably possessing the pro- 
perties of a muscle, would occasion a regular alternate contraction and 
dilatation of the cavities, by which a perpetual renewal of its matter 
of nourishment would be obtained. 

I am, unfortunately, unable to speak positively respecting the place 
« here tins fossil was found : 1 have, however, great reason to suppose, 
it was obtained from some of the gravel pits in this island. 

The fossil depicted Plate IX, fig. 11 and Fig. 13, evidently belongs 
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to the same species with the last described : a difference is, however, 
observable in the appearance of the two fossils. This fossil, which 
is silicious, has been divided transversely by the lapidary. Fig. 11 re- 
presents the external surface of its superior part, and Fig. 13 the po* 
lished interior surface of the inferior part. In Fig. 11 it will be seen, 
that a slight cavity appears in that part in which, in the former fossil. 
Fig. 12, a moderate degree of prominency had beenlbrmed; and that 
in this fbssil ramifying depressicms are perceived in that part, on which, 
in the former specimen, raised ramified filamenta are to be seen. Oo 
the polished surface of the interior part, numerous minute cavities are 
observable, and which, particularly near to the centre, resemble the hU 
tie chambers for the lodgment of the pips or seeds of the pomaceous 
fruits. 

These appearances and apparent differences seem, however, to be 
sufficiently easy of explanation, without having recourse to the sup* 
posing of any difference between the two original bodies, from which 
the two fossils have proceeded. It appears to be exceedingly probabla 
that, in the former fossil, the silicious impregnation, which appears to 
have been to saturation, had pervaded not only the whole of the spoQ« 
geous part, but even the harder filamentous part ; whilst in the latter 
fossil, the silicious impregnation which seems to have been much less 
abundant, has only impregnated the spongeous part and the filamen- 
tary part, not having been thus impregnated, has not been preserved. 

The fossil, Plate IX. Fig. 1, which is a dark flint found in one of our 
English chalk-pits, and which derives from the chalk the colour on its 
surface, is a highly interesting and instructive specimen of this species. 
The numerous ramifying filaments proceeding from the circular body 
at its superior part, all terminate in, or rather appear to pass beneath 
the line which is formed by a seemingly added substance, which covers 
the whole of the inferior parts. The feeling yielded by the handling 
of this specimen, excited a suspicion as to the nature of the substance 
with which it is partially invested. On being handled, it occasions a 



101 

sensation, as if its surfeccTrere beset with innumerable minute asperities, 
a sensation which I had been accustomed to feel, wliilst handhng such 
petrified alcyonia as had not suflered from attrition, and wluch ap- 
peared not to have been deprived of tlieir cortical part. I am there- 
fore led to believe, that on this fossil, a considerable portion of the 
original cortical part still remains; but which iias been entirely re- 
moved from those which havebeen justdescribed, I am also induced to 
suppose, from the appearance of this fossil, that the surrounding rami- 
fying filaments were disposed between the cortical part and the body 
of the alcyonium ; and that, besides the officejust attributed to them, 
they also served to connect the cortical investing part with the included 
spongy mass. 

'J'he fossil, figured Plate IX. Ftg. 7, appears to have been of the 
same species, and is, in many respects, exceedingly interesting. It 
has been imbued with silicious matter so transparent, that its liighl/ 
polished transverse section displays the internal structure of the alcy- 
onium as plainly as it could have been discovered in the recent animal 
itself. The gr eaterart had evidently been of a spongy texture ; the 
spongy substance itself being most distinctly visible witha lens of amo- 
derate power. Through this substance^ several interrupted lines, as the 
figure will she)v, pass in regularly disposed radii from the centre to the 
circumference, and an examination of these with the magnitying lens, 
gives cv^ry reason to suppose that they are distinct from each other, 
and are transverse sections of those fibres which, passing from one part 
of the body to the other, have, by supporting it, served to preserve its 
form. They also have probably been fasciculi of muscular fibres, and 
may have served, in the living animal, to have produced that alternate 
contraction and dilatation of the external openings of this animal, 
which we have already spoken of, and which Marsilli has observed to 
take place in the external openings of sponges, when filled with the 
water, on being taken out of the sea. Another observation of this 
same ingenious naturalist also leads to the supposition, tliat this con- 
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jecture, as to the use of th6se fibres,* is well founded. In cutting' wltiH 
a pair of scissars a recent alcyonium, which in many respects resern^ 
bled the present fossil, and which he calls the Sea Orange, (Aleyonium 
bursa, Linn.) he remarks, that he perceived a motion in every part <Sf 
it as if it were alive*. Oh tracing these filaments, many of them may 
be seen passing to the surface, on which, after ramifying, they arc so 
disposed as to embrace the whole mass. • 

The fossil zoophytes we shall next examine appear to be of a diffe- 
rent species from tliose last described- : the difference chiefly existing 
in the retiform disposition of the filaments surrounding the alcyonic 
mass. Like those of the former species, these fossils are formed entirely 
of silicious matter, and appear to have been found in gravel. It is evi- 
dently to one of these bodies that the following description from Dr. 
Woodward applies : 

" C. 252. A greyish brown flint of an obtuse conic figure ; an* inch 
in diameter at the base, and about three-fotirths of an inch in height 
In the middle of the base is a Ground flat, about four-ten this of an i^ch 
over, and somewhat raised above the rest of the bdse. TTie whole 
Surface besides is very rough, being thick set with very small pores, 
excepting certain smooth ridges that run into one another, so as tb 
constitute an elegant' reticulated wdrk upoait. Foutad near Rumfiord^ 
inEssexf.^' • ' 

On inspectmg the fdssil figured, Plate IX. Fig. 9j it will be found to 
correspond so exactly v^ith the foregoing description, as to require no 
other. The figure, here given, serves to furnish a tolerably correct id to 
of the external appearance which this species bf fossil in geiieraKpref- 
sents. ' • ' 

From theappearance yielded by the section of this fossil, as shewrf 

* Histoire Physique de la Mer, p. 80. 

t An Attempt towards a Natural Hist5ry of the Tossib of England, by J. Woodward, 
M.Di VoliK-Wrtl. p.51. . • .. 






Plate IX. Fig. 10, the internal structure of these bodies appear to 
differ much from that of the preceding fossils. Tlie zoophytes, from 
which these fossils have derived their form, appear to have been hol- 
low, and the substance, of whicii their surrounding part has been qoiu- 
posed, appears also to have diiicrcd from that of" the other alcyonia, in 
being made up, as is seen by examination ol' the polished surface with 
a magnifying lens, of minute (juadrangular bodies, exactly fitting each 
othei'. The cavity, whicli must have been answerable to the darker 
central part in the figure, and which, in this specimen, is filled with 
transparent yellowish fliut, appears to have been of an irregular form, 
dependent on the general sliape of the including substance, and of 
tlie processes, which are seen passing towards the centre. By what 
openings the admission and the ejection, of the sea water were se- 
cured, does not appear to be discoverable. . , , , 

Plate IX. Fig. 6, represents a most perfect and. beautiful fossil of 
this species. The reticuLited work has been regularly disposed over 
its whole surface, but appears to have been removed ; it has, how- 
ever, left regular indentations and markings, which give it a very ele- 
gant appearance. Ji view of this fossil will evince, how excellently 
adapted this kind of reticular covering must have been to accomplish 
the iiiternate compression and dilatation of the substance of the alcy- 
oniura, on which its existence seems to have depended. 

Plate IX. Fig. 2, is a fossil of this same species, which is rendered 
interesting by a considerable portion of its surface being covered by a 
pmooth coat, which, like the seeming superadded substance, described 
in the fossil. Fig. 1, seems to agree exactly with the cortical covering of 
the aicyonium. It is equally difficult to determine, whether the reti- 
culated filaments of this, or the ramifying filaments of the former fos- 
sil, in the original animal substance, passed under the cortical part, or 
whether the cortical part was continuous with, and was formed, as a 
jjroductioQ of the ramifying filaments, in the .one insUtn^e, attd of the 
jeticulated filaments in the other, rljavt^vii Mu «okAq* So 
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The small light-coloured, calcaredusj dpon^tc!/ or^alcyonhfe, Mite 
IX. Fig. 14, possiBssing somewhat of a domcalfonri arid it tdgb^ 
face, and exhibiting, when examined wtth a lens, evident marks of an 
original spoiigeous. substance, was t^taihed by Mr. Strange from Swit- 
zerland. A specimen, approaching' exceedingly li^t^ te ^izeand forttt 
to the one here figured, was suspended in watef^ slightly acidulated 
with muriatic acid. As the acid act6d on the carbonate of linie, the 
membraneous part of the sponge began^ to iappear ; and being libe- 
rated, extended itself beyond the reinainitig solid mask, iiV^lirably 
coherent flexible » flocculte. When it had beeft^tibtUittedi^b'libn^'td 
the action of the acid, that the carbonate of lime t<Fas nearly ^riibVed,* 
a dark broWH reticular mass was left, bearing the general fontf of the 
fossil, and manifesting its original spongeous tetictilated tekturie. Sd 
coherent was this mass, as even to beaEr its removal, by pouring ihtd 
another glass, without suJBferihg any material ^jury to itifohiiv It 
was, however, at last broken, upon pouring additional ^ water into the 
phial which contained it. Another specimen, as 'similar in its form 
and sizeeA could be found, was then subjected to' the Miction Of the 
acid for the purpose of obtaining a correct ^sketch of the retnaining 
membrane^ which is given Plate IX. Fig. 15. 

The small calcareous fossils, Plate X. Fig. 7? 8,d»and 10, are from 
the Canton of Basle, in Switzerland. Tlieir animal origin is rendered 
evident by theii- akyonic structure as discovered by the aid of a lens. 
The specimen of a hemispherical form, deliweated at Fig. 8, has a 
central stellated opening, which has every appearaUci^ of having been 
the residence of a polypous hydra, arid which is surrounded by radi- 
ating depressidnS, such as would seem to agree with the arms of the 
animal. On close inspectioo, it is seen, that the whole substarice of 
the alcyonium is closely beset with innumerable minute openings^ 
which, in all probability, teemed with thest extraordinary animals. 

The natural history of these substances teaches us, that individuals 
of different species are frequently fouiid' growing adherent to each 
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dther. An instance of this kind is observable in this specimen, where 
this small hemispheric^ stellated alcyonium is seen connected into one 
substance with another alcyonium, which is of a flat and tabular form. 

The fossil alcyonium, represented Plate X. Fig. 7, differs from the 
former, in its central cavily terminating in a regular circular opening ; 
but the openings on the rest of its surface have the stellated form, 
which so plainly denotes their having been the residence of polypous 
hydra. A similar circular opening terminates the central cavity in 
the superior part of the oblong alcyonium, Plate X. Fig. 9. The pe- 
dicle by which it had been attached to some other body is very dis- 
tinctly to be seen. 

The triquetral pyramidal alcyonium, Plate X. Fig. 10, has been 
raised on a pedicle, the remains of which are very distinct. It has no 
central opening, but is closely beset, all over its surface, with very 
minute circular pores, only discoverable by a strong magnifier. These 
pores give to its surface that resemblance to shagreen skin, which, bm 
Mr. Walch observes, so generally characterises the fossil alcyonia* 
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LETTER XIL 

FOSSIL ALCYONIUM DESCRIBED BY ABBE rORTI8....SP£CIMEirs 0¥ 
VARIOUS INEDITED FOSSIL ZOOPHYTES DESCRIBED. 

Justice to the Abb6 Fortis impels me to remark, that the obsenra^^ 
tionshere adduced on the fossil alcyonium, depicted Plate X. Fig. 11, 
are derived from a manuscript tract, which I was so fortunate as to 
purchase at the sale of the late Mr. Strangers library, and whicfa^ I 
have every reason to believe, proceeded from the pen (^ that excel- 
lent oryctologist. The specimen here represented, I also obtained 
from the previous sale of the fossils of Mr. Strange^ and it appears to be 
the more valuable, from my not having seen any similar specimen in 
other collections. Tlie above-mentioned tract was accompanied by a 
plate exhibiting the specimens, now in my possession, with four others, 
shewing the same substance adherent to different shells* According 
to the Abbes account, this species of fossil alcyonium commonly 
fiirms a covering to shells, and is most frequently seen on a species of 
iierite. These fossils are found in different parts of Tuscany : the 
Abb6 himself has not only seen them in the neighbourhood of Vo- 
laterzano, and in a chalky tract towards Sena, which the inhabitants 
rail /v€ Biancane^ but in some others of the Tuscan hills ; and he once 
*aw a specimen of this kind, which had been found in that neighbour* 
hood in the museum of Ferdinand Bassi, of Bologna. But these fos- 
sils are chiefly to be found in the hills of Cerretani, which lay towards 
Ficecluro, being brought to view by the washing away of the earth 
bv rain. It was from this f^pot that the specimens which I possess 
were obtained. It is worthy of observation, that Mercatus doea not 



appear to hare known of this fossil, although he relates, that he had 
received from his father many fossil shells wliich had been dug up in 
the fields of Miniate, near to the hills of Cerretani *. 

This fossil is of a yellowish white colour, and of a roundish tuber- 
ous shape, it being furnished witli several processes of different sizes, 
which terminate in different ways; some being rounded, and others 
Battened. An opening of soniew-hat of an oval form, answering to 
the mouth of the shell which it invests, exists on that side which is free 
from the processes just mentioned. By tiie side of this opening three 
of the branches terminate abruptly, as if broken or worn down, shew- 
ing that they are internally of a laminated structure. Upon examin- 
ing the surface with a magnifying glass, it is found to be granulated by 
innumerable minute risings, bearing somewhat of a mammillated. ap- 
pearance. Innumerable minute openings are also seen over the 
greater part of the surface, and many of them in the centre of tlie 
risings just described. 

This alcyonium is formed on a nerite, which is tlie case also in the 
two other specimens which I possess ; the ncrites, thus incrusted, bear- 
ing every appearance of fossil shells. This kind of shell, the Abbe 
observes, is the most frecjuent nucleus of this fossil alcyonium, found 
in these hills ; but he has also seen specimens enclosing other univalve 
shells. 

A curiously foiined fossil alcyonium is depicted Plate X. Fig. 6 ; 
it is now composed of a very dense limestone, the hardness and weight 
of which, as well as the colour, sufficiently evince that it possesses a 
very considerable portion of iron. From its inferior tapering part, whicli 
is a portion of its pedicle, it gradually swells, and is then continued, 
in a flattened cylindrical form, about four inches, when it gradually 
contracts and terminates in an irregular surface, perforated with seve- 
ral small circular openings. Other openings, much sniRller than tliese, 



• Metallolfieca Vaticana, page 1^- 
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but in all probability connected with th^n, are obsenrable on the 
fractured part of the pedicle^ and the whole surface is so closely be^ 
set with openings^ as small as the raaallest pins' heads, as to give it 
very much of a spongy appearance. The only information I can ob- 
tain respecting the locality of this fossil, is from its being designated 
an English long fungus. 

Possessing two other fossils of this species, and one of these being 
formed of a tolerably transparent calcedony, I have been able, by its 
section, both longitudinally and transversely, to obtain some know* 
ledge respecting its structure. The form <^ the fossil subjected to this 
examination seems to have approached very nearly to that which has 
been just described* Its substance has evidently beea of a spongy 
nature, as is shewn by an inspection of the polished calcedonic sur-« 
face with a magnifying lens. This substance^ however, appears to have 
been not more than one-fourth of the thickness of the alcyoninm ia 
the central part, but in the inferior part has been thicker,, and the 
superior part seems to have been fiHed by it. Through this supe- 
rior spongeous part, a great number of openings are observable, whicb 
appear to have opened into the large central cavity, where, as has been 
already observed, there was a deficiency of the spongy matter. . Into 
this cavity innumerable openings, which are on its surface, alsd 
seem to have ]>enetrated ; and several tubes, which arose fron^ the 
inferior part, pass through it, and have their openings at the upper 
5(nrface of the superior spongy part. To attempt to explain any 
partfculars, respecting the of&ces of these respective parts, would be 
^vn ; it may, however, not be amiss to remark, that every necessary 
;^fir^fi^ement seems to have been here made, for the ingress and egress- 
-/ ^H*^ Huuif in which the nutriment proper to these animal bodies is 

^^rttfi 'km P^ec^mful must be the attempt to form any conjecture, re- 
-v^/^'/^H*^ ^H«* ^M» if9 the peculiar nature of the living being or beings, 
^^^0^ ^y,4<^j^A ')^m «««iiected with the animal substance which formed 
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the basis of the fossil, depicted Plate X. Fig. 5. Its general form and 
tuberculated surface, with the risings and' depressions passing from one 
end to the other, give it an appearance so much resenrblrng, a cucum- 
ber, that, in the minds of those who were not a little conversant in 
these inquiries, suspicions might arise, that it owed its form to that 
fruit 

By rubbing apart of it at one of its terminations with a sand-stone, I 
ascertained that it was hollow, and that the substance of the fossil 
was about a third of an inch in thickness. On examining this fos* 
sil, by attritio6-^n diflferent substances, and in various other ways, 
it was discovered to be composed of a loose, spongy, calcareous mat- 
ter, combined with a very small portion of siliceous sand, and incapa- 
ble of acq-uirrng apolish. On several parts of its ashen grey-coloured 
tuberculated surfece, pat<^hes^ of a thin pellicle, of a reddish yellow 
cast, were discoverable ; and the magnifying lens shewed that a de-^ 
pression, and even a» opening, were observable in the centre of some 
of the tubercles. At one end, which in the plate I have made the 
superior, no imperfection appears ; but at the other end a surface iar 
observable, from which, it seems, that a part has been broken off; 
and on that surface the lens, demonstrates strong marks of organi- 
sation. 

From the texture of the fossil itself^ and from the appearances at 
its inferior termination, the cellular, spongy, organized originat 
body may be inferred ; and from the apparent fracture at the same 
termination, tlie existence of a pedicle at that part may be supposed- 
Additional reasons* for supposing it to have been organized, in a man-^ 
Bcr sirtiilar to aleyonia, may be deduced from the openings, observa- 
ble in some of the tubercular risings, and in the thin cortical part, the 
remains of which are so distinctly to be seen. 

But the circumstance which serves most of all to cof foboratethrs 
opinion respecting its origin is, that Count de Marsiili describes a re- 
cent alcyonium, which agrees in all its essential characters with this 
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fossil. The figure of this alcyonium, as given by the Count, is siich ii» 
would lead any one to say, that it bore a nearer resemblance to a cu- 
cumber than to any thing else. At its inferior termination are. several 
projecting [larts, which the Count describes as branches, but which, 
as is shewn by the figure given by the Count, do not deserve such an 
appellation ; since, from their extending so trifling a distance from the 
general surface, they can only be considered as protuberances, of 
which many are to be found over the rest of the surface, having a de^ 
pression in their centre. Its interior part was hollow, the substance 
consisting only of a coriaceous bark or shell, of an ashen grey, 
mixed with a straw colour* When first taken out of the sea, it was 
not filled with sea water, as the Count found was the case with the 
sea oranges, but only contained a small portion of a glutinous mat-* 
ter. To preserve the specimen in his cabinet, the Count filled all the 
cavity with cotton*: 

By comparing the account of the recent alcyonium with that which 
I have given of the fossil, I trust that in their form, structure^ and co- 
lour, the resemblance will appear to be sufiicient to authorise the be- 
lief of their relationship. 

In some of my earliest researches in the gravel pits in the neigh- 
bourhood of the metropolis, my attention had repeatedly been at- 
tracted by a certain species of pebbles, which, from their general uni- 
formity of character, I was convinced, must have owed their form to 
either vegetable or animal organization. I therefore collected a cosi- 
siderable number of them, hoping that, by frequently repeated exa«« 
mination and comparison, I might be enabled to form some probable 
opinion respecting their origin: my endeavours, however, were by 
no means productive of that satisfaction which I wished. 

These pebbles, Plate X. Fig. 14, 15, l6, in general approach to a 
roimded conical form, one termination being wider than the other. 

• Hiatoire Phyiiqw <k Is Mcr, Page S6, PL 15, d. 16, 77, 7S- 
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The edge of the Upper part, or that which forms the base of the cone^ 
IS either pierced with several holes, or else is marked with traces of 
holes, which are now filled up with flints The lower termination, 
which forms the apex of the cone, is also either pierced with one, and 
sometimes with two holes, or bears marks which shew that such open- 
ings have existed, but have beea since filled up by silicious matter. 
The specimen^ Fig. 15, will give a tolerably correct idea of the gene- 
ral appearance of these fossils. 

Anxious to obtain what knowledge I was able respecting the forma- 
tion of these pebbles, I broke many of them in different directions^ 
and was thereby enabled to ascertain, that their shape and their open- 
ings depended on the figure of a body, which they contained in a ca- 
vity in their central part. This was, of course, seen with more dis- 
tinctness in those which^ as in Fig. 16, had been broken in a perpen* 
dicular direction. 

By the aid of the opening made by fracture> Fig. 16, some of the 
remains of this body will be seen. It will be there perceived, that it 
is formed by a congeries of tuberculated tortuous filaments, which, by 
intertwining with each other^ form, in the apex of the cone, \^hich I 
presume to have been the inferior part of this body, a closely reticu- 
lated columniform body, which, after having proceeded less than an 
inch, appears to have separated into about a dozen ramifications 
formed in a similar manner. At the superior part, on the side, a por- 
tion is still adherent, in which the original characteristic forms of the 
ramifications of this body may still be seen, bearing a slight resem- 
blance to the formation of the fan sponge. 

That this body has derived its origin from some lost species of alcy- 
onium or of sponge,! am firmly of opinion ; and trust that in this opi- 
nion I shall be joined by those who are acquainted with the charac- 
ters of these two genera. Positive evidence will not be obtained 
until the nature and form of this body is ascertained in some more 
perfect specimens : the difficulty of procuring which is considerable. 
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in consequence of the fragility of the inclosed body being such, that 
it is almost always very much shattered by the blow, which is neces* 
sary to break the pebble which incloses it In the mean time, the je- 
gularity and constancy of the form which it bears in the multitude of 
its specimens which may be met with, is no small proof of its having 
derived its form from some organized being. 

The constant uniformity of the figure which this substance bears^ 
is by no means ofiered as a proof alone of its animal origin ; since, as 
in the instance of the Ketton and other stones, a constant uniformity 
of figure is observable, without any reason appearing for supposing 
them ever to have existed but as minerals. A circumstance, however, 
is observable in these pebbles, as has been already slightly noticed, 
which at least proves three distinct stages in their formation ; and 
lllso tends to confirm the suspicion of the inclosed body having existed 
in a distinct state. The openings in the pebble, through which 
the processes have passed, plainly shew, that this , body must have 
previously existed, and that it has been a nucleus, in which the sur- 
rounding silicious matter has been deposited. Those marks in the 
pebble, too, where traces only of these openings can be seen, the open- 
ings themselves being filled up by silicous matter, shew that an ad- 
dition of this silicous matter, in a fluid state, has been made, after 
the pebble had been formed round this nucleus, and after the project- 
ing bodies, which had filled those openings, had been removed by 
some force. 

At Fig. 14, a reprcscntati^)n is given of the appearance which some 
pebbles derive from this body. It is at the wide superior extremity, 
where the processes have passed, that meandering lines are disco* 
r^ed. These seem to have been formed by the concurrence of the 
Hires of two or three openings, which have been filled up by silicious 

matter. 

f am fully aware of the scepticism with which my conjectures on the 
t^^nre of the preceding fossil will be received : that a substance so lil^ 



213 

tie resembling any known animal substance should be allowed a place 
in this part of the work, will not, by many, be readily admitted. By 
those, however, who are aware of the vast variety of forms which this 
animal matter assumes, the probability of its having been the origin 
of this fossil will not, I trust, be denied. 

I have some reasons for supposing, that the termination of this sub* 
stance is in small and very numerous ramifications ; and that these ra- 
mifications occasion the small tubuli and foramina, perceived in cer- 
tain [febbles which are frequently found among the gravel. To these 
terminations of this fossil, I also attribute the light-coloured ramifying 
veins, observable on the fractured surfaces of some pebbles : the vacui- 
ties which those pebbles originally acquired, by having been formed 
on those ramifications, being filled up by subsequently added sili* 
cious matter. These, however, are conjectures too little supported by 
observation to be insisted upon. 

Not less problematical than that of the last, is the origin of the 
fossil, Plate X. Fig. 12. The one which is here figured was formerly 
in the collection of Mr. Strange. These fossils are formed of chalk, 
and generally have somewhat of a conical figure, the apex of the cone 
being rather rounded. The surface is very closely beset with small 
depressions, pretty regularly disposed in somewhat of a quincunx or- 
der. From cursory observation I had been led to suppose this fossil to 
have owed its origin to either a flustra or millepore ; but, on close in- 
spection, especially with a glass, I found reason to dispose it among 
the alcyonia. That it was not a flustra I concluded from being able, 
as I imagine, to trace its organization to some depth into the chalk; 
and that it was not a millepore I was satisfied, from perceiving that, 
with the glass, the substance interposed between the pores had every 
appearance of alcyonic or spongeous structure. I have since obtained 
a similar fossil by the kindness of Mr. Cunnington, from the chalk- 
pits of tlie northern parts of Wiltshire. 
There is no one among the fosgil zoophytes which displays a more 

VOL. lU Q 
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curious structure, than that which is discoverable in the very rare fos- 
sil, Plate X. Fig. 1, 2, 3, 4. It is a tolerably fine lime-stone, nearly 
of an hemispherical form ; and according to the best information I 
can obtain, was found in some part of Switzerland. Its superior con- 
vex surface, represented Fig. 4, has a groove, about a third of an inch 
in depth, and as much in width, which possesses about three-fourths of 
its length. The whole of this superior surface derives a smooth downy 
appearance, from innumerably fine striae, formed by very minute ar- 
ticulated fibres, which proceed from the inferior surface, pass round 
every part of the circumference, and collect together and terminate in 
the sides of the central longitudinal cavity. At Fig. 3 is given a mag- 
nified view of apart of this surface, in which may be seen the appear- 
ance of articulation observable in the; fibres of which it is composed. 

The inferior surface is nearly flat, and is seen» with the naked eye," 
to be marked by completely concentric ridges and corresponding de* 
pressions^ intersected by numerous lines, radiating from the centre to 
the circumference. On employing a magnifying glass^ it is discovered^ 
as may be seen in the sketch. Fig. 1, that the cylindrical fibres are 
continued, from the superior convex surface, to the centre of thb in- 
ferior surface, and are connected laterally, by fine transverse linear 
processes, circularly disposed, as is represented, moderately magnified, 

Fig.2- 

Having, fortunately, two of these curious fossils, I was struck with 
a considerable difference in the appearance yielded by their inferior 
surfaces. The circular ridges were more prominent, and, of course, the 
depressions were deeper in one than in the other ; and in that one, a 
concavity in the centre of the inferior surface was also observable, 
which did not exist in the other. I was led by these differences to 
conclude, that they had originated in a power which had been pos- 
sessed by the animal, of effecting certain changes in this surface, de- 
pendent on the particular circumstances under which it might have 
been placed. 

A striking peculiarity observable in this fossil, is its complete devi- 



115 

ation from the other fossil zoophytes which we have noticed , in its 
not possessing a footstalk or pedicle, liy which it could have been at* 
tached, like them, to any other substance. A little attention, how* 
ever, to the organisation of this animal mass, will, I think, discover 
that such a structure has been here employed, as was well calculated 
to afford a very efficient substitute for the pedicle, with which we 
have seen that the alcyonia have been furnished. It has appeared, 
in the course of our inquiries, that the animals of the alcyonic kind 
are. destined to derive their sustenance from the various contents of 
the sea water, a frequent renewal of which is procured by the power 
which they possess of alternately drawing it into, and ejectfng it from, 
certain eavities in the substance which they animate. This process must 
of necessity be effected by the operation of muscular fibres, disposed 
in such directions as are best calculated to produce the desired effect. 
But that these muscular parts may act with a greater degree of force 
and energy, it is necessary that they should be attached, at one of 
their tc*rminations, to a fixed point; towards which, the parts at- 
tached to their other termination, may be drawn by their contraction* 
Hence we find, that all the alcyonia we have hitherto described have 
been fixed to some other substance, by a pedicle, not much unlike, 
in its appearance, to the root of a shrub. 

A view of the arrangement of the tubuli or fibres, in the particular 
species now under our examination, will instruct us in the mode 
which has been employed, ill this animal, to establish a fixed point from 
which the fibres might act; and at the same time, to allow the power 
of removal from one place to another. Supposing the animal laid 
on its inferior surface, on any substance wet with the sea water, a 
retraction upwards of the fibres, about the centre of that surface, 
would, of course, produce a cavity, and a vacuum between that sur- 
face and the surface of the body on which the alcyonium was placed ; 
in the same manner as it is produced by pulling the string in the centre of 
the leathern suckers of children. Thus would be occasioned so strong 
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a degree of adhesion, that whilst the animal secured this vacoum, nd 
removal of it from that spot could take place, unless accompanied by 
destruction of the parts of which it was composed. On the other 
hand, whenever the animal was disposed to submit itself, with its 
dwelling, to the direction of the waves, it would only be necessary to 
contract the perpendicular fibres terminating on the edge of the infe* 
rior surface, by which that edge would necessarily be raised ; and by 
continuing this process through each successive circle towards the cen- 
tre, the air would gain access to the vacuum, and the animal would 
be immediately loosened. Whilst affixed by its inferior surface to anj^ 
other substance, the whole of its circumference would be ibrmed into 
as many fixed points as there are fibres proceeding up its superior 
surface. These fibres, thus fixed at their inferior part» and terminating^ 
in the sides of the longitudinal cavity on the upper part, would^ by 
their contraction, draw downwards the whole alcyonic mass^ and at 
the same time widen the central longitudinal opening, by which ac- 
tion the contents of the ventricular cavity must have necessarily been 
expelled. The relaxation of these fibres would of course be accom« 
panied by the refilling of the cavity, and by the alternate contraction 
and relaxation of these fibres, the alternate filling and empty ing of the 
ventricular cavity. 

The probability that the animal possessed this power of thus form- 
ing a vacuum, and of fixing itself, like the remora, or sucking-fish, is 
rendered exceedingly probable, by both the specimens which I pos^ 
!Kr9s, as has been already observed, having on their inferior surface 
f/mcavities, not only differing in their magnitude, but also in theit 
it'mn^ arising from different circles of the series having been more or 
fi*9# ^4e4 upon, by which corresponding risings and depressions have 
*vw*tv h^.' From the rarity of the fossils, I was not disposed to insti- 
M^\^ ;M^<^:«Miiifiation of them which should, either chemically or me- 
^^^p(f^\^t^^ mfme their surface* 
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LETTER XI\r. 

ALCYONITES AGREEING IN THEIR FORMS; BUT DIFFERING IN 
THEIR STRUCTURE,*.. SPECIMENS OF FROM PRANCE, ITALYy SWIT- 
ZERLAND^ AND £NGLAND....liriI.TSHIR£ ALCYONITE* 

1 HE fossil alcyonium, which I next present to your notice, is consi- 
dered as very rare, both by Mons. d'Annone and Mr. Walch^ It is 
figured in Knorr's elegant work. Tome IL Planche, F. 3, from a 
specimen obtained, as were those in my possession, from Randen^ 
berg- This fossil is figured Plate XI. Fig. 2, where it will be seen ap- 
proaching to a hemispheric form : its lower part, where was its pedi- 
cle, being somewhat conical, and its superior part, which is somewhat 
rounded, having a considerable cavity in its centre. The substance of 
the fossil is divided into numerous lamellae of considerable thickness,, 
perpendicularly disposed round this centre, and concentrated at the 
conical projection in the infierior part. Between these lamellae are 
grooves of about a quarter of an inch in depth, which are transversely 
divided by grooves less deep, and much more irregularly disposed. 

Anxious to obtain some informjation respecting the structure of this^ 
strangely formed mass, I devoted one of the eurious specimens which 
I possessed to suffer the required examination. By means, of attri- 
tion on a sand-stone of considerable hardness^ a polished section was^ 
obtained on its superior part. Ob examining this carefully with a 
lens of considerable power, the substance of the alcyonium appeared 
to have been formed in this part of minute tubes, opening side by side,^ 
in lines crossing each other at right angles.. To illustrate this arrange- 
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ment« A part of this surface is shewn, Plate XI. Fig. a. Another 
section was then made across the inferior part, where it began to ter- 
minate conically, and here also the lens made an exactly similar struc- 
ture appear. Having thus obtained two transverse sections of these 
tubes, I expected, by obtaining a section in the direction of the sides 
of the fossil, to procure a longitudinal section of these tubes, but I 
was surprised to find, after the necessary operations, that the appear- 
ance yielded by this surface was exactly similar with that of the two 
former ; it seeming that these tubes or vessels had their openings, in 
the same manner, on every part of the surface. 

The examination of the structure of the several fossil alcyonia^ 
which have preceded the present, has shewn, that it has been such in 
all, as was best calculated to furnish the inhabitants of these substances 
with an abundant renewal of sea water, fraught with the animalculas 
or other matters, which would afford them nourishment. A very slight 
degree of consideration will be sufficient to discover, that the form and 
structure of the present fossil is such as would accomplish this pur- 
pose, in a manner the most complete. The whole surface, we see, is 
covered with the minute openings of tubuli, of which the substance is 
formed ; and these are connected in fasciculi, which, being disposed 
in a radiated form, round the large ventricular opening, might, in the 
original alcyonium, by a pulsatile action, a regular systole and dias- 
tole, have procured a rapid succession of sea water, teeming with the 
proper nutritious matters ; the water received in the ventricular cavity 
being thus expelled by the vessels opening all over the surface. The 
substance of this fossil appears to be lime, argil, and silex, in intimate 
combination. 

The account of this fossil, given by Mr. Walch in Knorr's work, is 
very short He merely thus describes it in the words of M. D'Anr 
none : — ^^ Ce fongite est a peu pres de la forme d'un hemisphere ; du 
sommet partent des sillons separ6s par des rides saillantes ou des 
lames epaisses, qui descendent a la circumference de la partie platte 
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de dessous, & forment en traversaiui le bord, & en tirant vers le centre9 
une quantity des plis irreguliers. Au milieu de sa base ce fongite a 
line grande & profonde excavation *" 

The specimen^ represented Plate XI. Fig. 1, formed a part of ^r. 
Strange's collection, and was obtained from Switzerland ; it bears a 
a very close resemblance to a fossil of Bourguet's, described as Le 
Cariophylloide k grandes Raies f . Like the preceding fossil, its sub* 
stance is divided into thick plicae, rarely ramifying, which are con* 
nected together by very slender transverse filaments, very thinly dis-» 
posed. As in the former fossil, so also in this, a large cavity appears 
to have existed in its superior part, but which i» now filled by the mat- 
ter of its matrix, which, as well as the substance of the fossil itself, 
appears to be chiefly calcareous. Possessing only one specimen of 
this fossil, I was loth to add it to the numbers,, which I had devoted 
to the examination oi their internal structure. By an examination, 
however^ with a lens^ I was enabled to discover, that a spongy texture 
existed in the substance of the plicae* 

Another specimen, of a similar substance and from the same place 
as the preceding fossil, and, certainly, though not obviously,, of the 
same species^ is depicted, Plate XL Fig. 3. In this specimen, the 
lamellae are much smaller, they ramify more frequently, and are 
connected by much more numerous transverse processes, which,, as in 
the preceding fossil, cross the perpendicular lamellae, nearly at right 
angles,^ and thereby frequently form square or rhomboidal interstices* 
The spongy texture is very distinctly seen,^ by the aid of a lens^ in the 
lamellae of this fossil also. 

Another elegant variety of this species of fossil alcyonium in shewn,. 
Plate XL Fig. 9« This fossil possesses somewhat of the form of an in-^ 
verted slender cone, the point of which answers to the pedicle, and the 
base to the central opening. The surface shews very distinctly, in many 

* MoDUDiens dei Catastrophes, &c. Tome IL Parle IL p. 50k 
t Traits des ?ethficatioDs, Plaache IL Fig. 16. ^ 
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parts, the quadrangular spaces mentioned in the preceding fossil , and 
which are, in this fossil, disposed with a considerable degree of regu- 
larity. This fossil is apparently of a similar substance with the two 
former, and was obtained from Randenberg near Schafhausen. 

A circumstance, particularly deserving your attention, is observa- 
ble in the three last fossils. In the first, the perpendicular lamellae are 
slightly connected by very few transverse processes, and >by still fewer 
ramifications : in the second, the connection is preserved chiefly by anas- 
tomosing ramifications of the lamellae; and in the last, almost entireljr 
by transversely disposed processes or filaments. This difference is 
very obvious ; and if the two fossils. Fig. 1 and Fig. 9> had only been 
obtained, no one would have hesitated to have regarded them as dis- 
tinct species; but in the structure of the one. Fig. 3, so much of the 
characters of both the former is to be found, as necessarily connects 
them together, and shews that they all are referable to the same 
species. 

Hence you may perceive how little can be done, in the present 
state of the science, in forming any useful classification of these fossil 
animal remains ; since more opportunities are necessary to impower 
any one to determine which may be considered as distinct species, and 
which should be regarded merely as varieties. 

The two fossils, which I shall next place before you, will also, I 
trust, serve to shew the difficulties which I have just spoken of. These 
fossils, although differing so much in form from the preceding, pos- 
sess the same kinds of structure which were observable in them : the 
one being characterised by the connection between their lamellae 
being kept up by inosculation, and the other by the means of inter- 
posed transverse processes. Whether these two fossils should be con- 
sidered as of the same species with the preceding, I will presently en- 
deavour to learn. 

These fossils are of that kind which have been generally considered 
as fungites^ or petrified sea mushrooms ; nor have there been want^ 
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' »' Tlie shape of these bodies apptiiiHrhes so nearly to that of a mush- 
. ^om, as to fulfy autliorize the name hy *hich they havii'b^en gene- 
rally distinguished by oryctoloEjists. This resemblance has, however, 
1 -led to aneiTonco^a mode of dest'ribing Ihem ; every author having, 
' as Mr. Walch has done, in bis tiesoription of these fossils, considered 
the convex part is the superior, and the conca.\"C as the inferior, as is 
^the case Tvith tcn-esti'ial fuftgiJ Biit jinUlngy teaches us, that these 
bodies grew in a contrary manner ; the pedicle, by whieh they were at. 
tached to other bodies, ■ proi;eeding from' the centre of their convex 
I jpart, and" their concavity feeing, of course, on their superior part. 
[ '- The-fungiform fossil, Plate Vllf. V\g. 5, has a considerable conca- 
j Mty on its superior part, and a corresponding convexity oh its inferior 
■jRn't;, It is formed by tolerably drsti*ifct radiating lamelltB, or plicaj, 
whichi passing from tlie centre' to the circumference, are frequently 
Ilfeen to divide, and then againAinite ; thus forming a species of inos- 
► Itljlatirtn. 'Iliisstnietupe is ft'ere shewn oti its inferior surface, where 
1 ihe iaminee tnay be seen concent¥*trn* themselves, in that part which 

%ad been continuous with the pedicle. ' 

I '■■ On comparing the radiating lamellge, of which this fossil is com- 
[ ijKised', with those of the alcyoniuni^ depicted l^lato XI. Vi^. 3, this 
similarity will be directly perceived. In both these tbssils it will be seen, 
f that the lamellee frequently unite, as it were, by inosculation, and 
I tfre but rarely connected by interposed transverse processes. In this 
I fiingitbrm specimen, this peculiarity of structure, shewn on its infe- 
I lior surface, is equally evident on its upper surface, which, however, 
I k not here represented ; since the general idea of the appearance 
I 'fielded by the concavity of its superior suriiacc, will l>e suiBciently 
F Obtained by the view given of the next Ibssil, 

I - A very slight examination of tlie upper surface of this fossil alcyo- 
[^4kiuin,;J:^ate Xi^'JFigi-Tv'viil be eafficbnt to enable you to perceiv* 
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tbat» as la its geiiemi; form ijt resei^bles the last fossil^ iMj)y,iaits.fitQM> 
ture, it is very nearly allied to the fossil represented Plate XL F^, 6. 
In both instances^ ^ pj^rpeodicular lainell^e^reQ^uvi^rous and small, 
and the transverse s^pta^.o^ processes very qlo^^ . set, forpMig soiaU 
polygonalin^fs^i^lpavMies- . .,, . 

A similar fossil is represented in KOiQrr's elega^ work, . Vol. II. 
Plate F 3, Pig- It A specimen of the same kind is also figured by 
JLangius^, and is.jtlie figure errop^usly r«fecre^ tQ^ by GmeUi^ as. a 
turbinated madrepore^ as mentioned, in the sev^ntU chapter, of tk^ 
present vol ume^ j ,. 

The peculiarity of strqetu re observable in all these £9sgils>seen)s to 
lead to the suspicion of their , being, ail varieties of one species. Nor 
does tlie difference in thpir formf miake sq much against .-this ide^ as 
might at first appear ; sipce, a^ ha0>b^i^ iMsUy observed by Co^f^ 
di; Marsillif the extension of thp sabstan<;e of one species, of^ al^yo- 
uluiUf in very different formsi is a circumstance of frequent occivin-eaff^i, 

With a view to asccrtaii\ the natura of the iptprpaL^ti^twr^.^ 
these bodies^ I obtained a pol/ished traoBverse sectipn of ther j^^vlMf 
gf oiw.f wJiich had somewhat iof,<Ni^oi4a^forw9 .nearly cqvi^9^ii^iwg 
with the one figured Phite XL Fig. 3. By this section^ thei^onie 
spongeous texture wnn rendered evident, as well as the transverse 
section of tubuli, or small filamentary bodies* The ak;yopHij«»,w»f 
then iinmewd in diluted muriatic acid, until the. w;bole of the jspiterr 
nul surface was removed, when it was foiwd, tbaftin^tead.pf tjhe p^rt 
pcndicular and horinontal processes, forming regular square iptai^ccisi 
by their mutual decuHHations, tliey both appeared, directly ,00 their 
departing fron) the surface, to have divaiucated and ramified in ;vari^ 
9ns sportive contortions, thereby furming a reticular mass^ ^idoatl^ 
different from the substance of any of the other species, but approach^ 
log somewhat to that of the ficoid fiMsil, a perpendicular section of 
irhich isshewn, Plate IX* Fig. Vi. It is easy to conceive how accord- 
ant the stmcuue, which had boon horc umpLoyed, mist have^pn^visd 

layMnm Figumloruin lUlvsti^, T^ XIL p. 52^ 
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Mb securing, by the ^tcmate contraction and relaxation of these tubes 
or fibres, tlie repeated efflux and renewal ol' the sea water, on which the 
•upport of these animals ap[>ears to have depended. 

To enable uie to determine more ttatisfactorily respecting the struc- 
ture of these fossils, 1 devoted two of the fungiform variety to an in- 
ternal examination. The first of these was very similar to the fossil, 
Plate XI. Fig. 4, but was about a quarter of its size, and had its com- 
partments, resulting from the decussations of the perpendicular and 
Jiorizontal laminae, more regularly square. A part of the inferior sur- 
face of this fossil being removed, by rubbing down about a quarter of 
an inch, and the new surface polished, the same disposition to sepa- 
' jate into ramifications similar with those which have been just men- 
tioned, was rendered very evident. With the hope of obtaining a 
more distinct view of the mode in which the external laminic termi- 
nated, after ramifying in the manner already described, I placed the 
other of these specimens in diluted muriatic acid, taking it out and 
examining it, from time to time, until nearly a quarter ot' its substance 
was thus removed. A very unexpected appearance then presented itself t 
the ramifications, which, e^'en at the least depth below the surface, had 
assumed a contorted form, were here, at a greater depth, displayed in 
the most elegant ramifications, bearing somewhat of a plumose ap- 
pearance, as depicted Plate X. Fig. 13, where the ramifications are 
magnified to about double their natural size. 

In addition to the several forms, into which this species has been al- 
ready seen to pass, I have one, with a reticulated surface, in the form 
of a bottle : the pe<iicle forming the neck ; and the body, first becom- 
ing globose, and then contracting to a narrower base, forming the 
belly and the stand of the bottle. This fossil, which is a hard and 
close lime-stone, was obtained from Saumurs, by Afr. Strange, and 
may be added to the number of curious forms, under which this spe- 
cies of alcyonium is there found. 

Plate XI. Fig. 5, is a part of one of the fiidnel-forraed foatils, de- 



Kitihed-lty Mff Cluetliird, as found at Verest anKUMontribbaTd. Thw 
/^yas ; selected mpfafepenceh to a more perfect one, from its, plainly 
shewing the strucl3ucKfe,ef the 'f(?asil*n4j,lKe luode of its fortmattiam.. ::ltt 
fiy^p€!!Go^p\iiif9^p, h QPy4r*&'3^itt¥ irregular, ;ri»rjigpr)tod, depressions^ atid 
seizes, fa^'i»Jb/?vm^^|)^t€<:;P^ 4, ffir the basement of 

the fabric,, ereptefj. by/ i^iriMsof hy^lrfig. ;The trtfckjiiia which each \»s 
laboured beip|g|eyJi4pn^ipiKXb^/bi'oad; edg where a fracf 

•j^v^re, otfvipusly before: p^tiifacji^nr has ;>feU. d^i^ftyedv. the xesul ting 
sM»^tM*'e..M]^yjB* withithe n^^s^fiii • eye^ the UtUe.groQVeSt :f(()ffroed :b^ 
'tltiq^ans8CJtS}We4isq?V^^ihlej.f^^ traced totlie uppdr surfac^j 

jirhich. is j'^Sri^osjily beset witti^ their? terminations in sm?dl foraq)iQ$^ 
with QFC^qlated edg^s* , .. , , ..: >;.,,.;* .,,! 

, In anQtJ^eRsrcapj^kably ii|H? and: perfect specimen of thi^ fOnneW 
formed^fpssilyiOb^no^ b^ Mh'Steange f*»m.Fradace^Ahe structure is 
also verj^rinj^nsifesti ,/}Ri^!ej«:t^pal ridges atiddepFession^^ as well as the 
intemaj. numerous ^agnitiaiAre exceedingly distinct, an4 the gropyjE^^ 
f)assing.aciQs$rjth«tnp|>eB ^dgfo/cjfiiti» f()Mifcfr/>H*itl)Q.!ejfte^al surface^ 
and>flpening .o^rthei int^ri^^l^t (are very j^unie^^^ V^ck pj^i^^ m99;He4f 
S'^is fp$s^ is. 'Q^ ran i^acoii^^ sate, b§iflg seweiv inches iuj^e^ht^ 
nearly eight inches in iti^wi/dest di^ineter, and an inch and a half i^ 
tliickricj??, ; Tl^et.^uljpita^ce pf bothcth^^fQ^lB^appears to t^efiom^ 
posed Qf^ainterHtUtufebf Jii:pej^^l|d.|Lii*^:l th^>§olid part^of;the.:9rJK 
ginal body having been silici^d^japdit^ftl^ail^lisin^atter havHi;g;^l^ 
lip ithe inteisjtices ; , a?; hafi( Jpif fja 4^ t)^i§a¥pralipTecedia^ spQci- 

mpt^^ '• tXh^J alcyonic appQaffti^ce. i$,;I tHipJc»: still more evident in ^ajQ-; 

other ;nost bj««^t^\4*^P^i^ of,ftr.fui[i^eljtbrm, but which ^)M . 

the appear^nccipf l^»ij^;i?jafferQdvcqpapr^^n, the sides .pf l^h^cqn^ 
J>^ing,litrQVght:neftrly:,,i}j#.iniljal^ other. .ThisVifas 

also in Mr. Straiyge^ jcqllecA^^T, {^nd,niarl^ed:^.l>^vAng. be^n obtained 
from Italy. . » It i^-^bput ioijyr ji^chep. in height, about the simq^^ 4ini^^^ 
sions from one end of the upper pafrt..pf, the;fla:tt6n^;^/[>tiQ 4^;.tl|e 
other, ajdd UttJ^n^Ci^ithan j|alf.a%iRCh)inits thickoess. (ts ^dgo, «|tiitr 
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upper part, is exceedingly perfect ; and at its lower end, or pointy p&rt 
of its pedicle remains, which appears to have been remarkably^ smalL: 

Its external surface is markted by ve^y strong alternate risings and) 
depressions^ passing round it. Itb texture, on this surface, appears tor 
have been very close and without any openings, except the very nii-^ 
nute foramina resulting from a spongeous texture, so fine as to api 
proach to the membraneous, and a few winding openiogfs, apparently 
the labour of Bome invading insect. The internal surface differs ^very 
much from the external, being so remarkably smck>th and. regular as 
to have the appearance of the pile of velvet; On being viewed with 
a lens, it is seen that the villous appearance; is produced by theiinfi-^ 
iiite nuniber of minute openings arranged as close by each Mother as 
possible oyer the whole surface.. It is of alight brown, or biiflf colour; 
and appears to have much less silex enter iiitx> its compdsitionr than in 
that of the two last described fossils.* • Previously to passing to the 
consideration of the ne&t fo»sil^ I must call your attention to the'ob^ 
vious difference of structure between these fossils and those which are 
rcpreseritedj 'Hate *y III. Fig. 5, and Plate XI. Fig. 7, and which 
possess somewhat of a similar form. This cireuiinstance is also ob*^ 
servable in the fossil We shall next examine. ) 

This fossil, represented in the frontispiece, was found in Wiltshire; 
and was originally in the cdlectioh of : the MiEtrquis of.Donegal.^: At 
its inferior termination;^ several processes are given off, which, 
though broken, have much the appearance of tlie roots of a vegeta- 
ble : an appearance^ which is, hoMnever,.much more similar in aaoiber 
iS})eciraen. From the udion of these, a aarrow and nearly cylindrical 
neck is formed, which, gradually . enlarging, forms a conical cup^like 
body, the sides of which are about the third of an inch in thickness^ 
but become much thinner at their cdge^ From the rootrlike pro*- 
cesses several fibres or tobuli originate, which, ramifying, pass along 
or penetrate the surfaEce,. in a direction tending towardsits superioi: 
part. 
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0pcm a minute ex«miiiatio0 of its ex; Woal surface, a stxmgeoiit^ ot 
rather porbus structure, is discoverable : some of the pores appearing 
to be the result of a peculiar reticulated texture ; whilst others, of ra-* 
tber an^oTal form, may be, supposed to be the openings of the rami-^ 
fying tubuli, already noticed. The examination of its internal 4ur« 
§iuce is prevented by a friable matter, which appears to be partly caU 
caieous and partly silieious, with which its cavity is nearly filled. A 
portion of the posterior part is covered with this same matter, which 
teems to have invested the- whole fossil, and appears rather to have been 
a covering peculiar to the animal, than merely the matrix in which it 
had lain. This fos&il resembles, in its composition, several of the French 
and Swiss alcyonic fossils, already mentioned, in being an intermix-* 
ture of silieious and calcareous earth : the former having possessed 
the animal substance itself, and the latter the interstices. 

Small fragments of this kind of fossil had been long discovered^ 
whilst digging or ploughing in the Vale of Pewsey : but their forms 
were so indeterminate and various, as to have led to the most vague 
and fanciful conjectures respecting their original nature. By some 
they were imagined to be portions of petrified wood, and by others 
to be fragments of bones ; but Mr. Townsend, who had met with 
them in his own garden, collected numerous specimens, and in conse- 
quence of his extensive knowledge in natural history, soon ascertained 
their origin, and determined, tliat they were the mineralised remains of 
some zoophyte of the former world. 

According to Mr. Townsend's obliging information, these remains of 
zoophytes are found immediately under the chalk, in a dark green sillt 
cious sand, which contains many prism of quartz crystals; the colour 
being derived from the intermixture of an oxide of iron. In the same 
green sand, nautilites are found of a foot or fourteen inches diameter^ 
and on digging deeper, similar bodies to those existing in the greeo 
sand are found, approaching to an agatized state. 

The farther I advance in my labours, the more reason I find for CQHf^ 
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"^rattilating myself on having declined the arduous attempt, of adapt- 
ing a nomenclature to the substauces examined in this volume, or of 
disposing them in asystematic arrangement. Even to one who possessed 
ftll the necessary qualifications, success, in the present state of our 
Jtnowledgc, could not be assured. For such is the variety of form and 
of organization discoverable in tliese substances, as to mock all en- 
deavours at arranging them, or even comparing them witli any kuowu 
jeceut substance. 

Analogy, indeed, proves their existence to have depended on tha 
powers of animal life, but it seldom helps us any farther ; since, with 
respect to many of them, we can find no corresponding species nor 
genus, under which, known existing beings are disposed, which will 
also allow of tlieir admission. New terms must therefore be also re- 
quired to designate these hitherto unknown substances; but these can 
neither be formed nor applied, until illustrative specimens, and farther 
observations, luive supplied a more correct knowledge of these sub- 
stances, and of the circumstances by which their relationship with 
each other should be determined. 

These observations particularly apply to the fossik which have been- 
I. treated of in this letter; since considerable difficulty must occur in 
the endeavour to arrange them, either according to their figure or their 
external structure. If the fungiform or cup-like figure were to be taken 
as the distinguishing character, we should tiien find, that under this 
form would Ije classed substances,<liffenng very materially in their struc- 
ture. The fungiform fossil, Plate VUI. Fig. 5, is formed oflamella; 
poimccted with each ouier by inosculation. The one, Plate XI. Fig. 
7- ii composed of lamelKe perpendicularly disposed, and so con- 
nected by small transverse septa or processes, as to produce po- 
lygonal terstices. The specimen, Plate XJ. Fig. 5, from France, 
is formed of imiumerable tubuli, extending horizontally from the 
inner to the outer sufaee; their bases being on the outer, and their 
other, the open terminations, being oa the ijiner surtace. Lastly, tho 
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Wiltshire fossil m the fronlispiece, different in itS' strnctufe from <aiN 
the rest, in formed of a spongeous siibstiance, which is pervadtid^and 
embraced'by ramifying tubuli or fibres. r ■ • i<: m j 

* Thus, if' the figure of the fossil be assumed as the leading chamct^ 
of ths sj^eteiftSjistkbtanccs, 'differing materially in their dtructu re, will 
be classed together in the same species; and, on the other hand, if th6 
ftpeciels be formed on the external stniotui^e, we shall hav^, under this 
same species, substances differing as widely in theiri<xrm^a^the fos^ 
«ils at Platen XV Fig; 6 and 7 
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LETTER. XIV. . . i > . luji 

AtCYONITES INCLOSED IN FLi;i^TS...v.FDa;ND IN WILtSUIEJSi 02(« 
FOBDSHIRE, BUCKI NGHAMSHIRE, AND ll£|lt>F0KDSUIiaJ&.«.M07ASA 

,5Pecimbns;/N0ticji:d. .1 

.....-• .<;• • .■.■!/ ....1 

It is to imy truly learned and t'espectable friend, the Revl M r. Totirns- 

_ • 

end, that I owe the favour of having my atterition first called to thd 
fossils, the investigation of which I shall next attempt. That gentle- 
man, not only obliged me with a sight of his own beautiful drawings, 
but also presented nie with a specimen of hydrophanous flint, which, 
with many other more perfect specimens, he had himself found iii the 
Vale of Pewsey. TheSe he shewed me were evidently fnllof changecl 
organized matter, belonging to some unknown species of zoophyreY 
of which he pointed out to me, not only their internal parts, but eveii 
their cortical investments. • 

These flints were o fan oblong, and somewhat of a rounded form ; they 
flieemin^ to differ froiti the common black flint, in having oneiof thteir 
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surfaces at least, much flatter^ and in possessing leiss of the nodulat or 
mamillary form. Tiieir colour was also materially different; their ex^ 
ternal surface being generally either of a light reddish brown,' or of a 
greyish white ; on which > circular or longitudinial patches, of a pUrr 
plish hue, and possessing more transparency than the ' other parts, 
were irregularly disposed. On breaking these flints; the purplish hue 
and slight degree of transparency, were found, iu many places, to 
per\ade the whole substance, whilst in other places they did not enter 
far beyond the surface. The colour of the interior 'part of the flint 
also varied considerably in different specimens, being in some chiefly 
of a greyish white, and? in others of a brown colour, in which a red* 
dish or purplish tinge. was discoverable: the more transparent purple 
patches, already mentionedt were. seldom of sodi^rk a hue in their in« 
ternal, as m their external part i ; .«. 

' Slight traces of organization might be discovered with the naked 
ej'e, in many parts of these flints, but particularly in the niore trans- 
parent purplish.patcfaes. These were also thus iseen to be stirroikndcd 
with a^gney o^que matter, which Mr. Townsend oo98idered: as; the 
fleshy or €»rtilagin6ud Kxxit, analogous with that I which is^ ifnown to 
invest the interior ^harder part, in many coral. bodies. Ontiiese flints 
being immersed in water, Mr. To wnshend discovered that they wei*e,ina 
great measure, hydrophanous, and that the traces of organizatidn^were 
4liereby rendered mu6b more beautiful and distinct 

' Returnmg4 in tbe.HHtunm al>lti07« trom a visit to Mr. T^wnsend^ 
then residing atBdth, 1 was agreeably surprised to find, that;on the 
road betwepn Henley and Wycombe;, and on Wycombe Heath, tbie 
kitid of flint existed very pienteously, the roads being here, repaired 
with such of them as were ploughed tip. in the adjoining meadows, 
or dug out of the neighbouring pits. Proceeding westward along the 
cross road through iAmbrsham, Che^'pesji, and Chorley Wood, in 
Btickinghamshire^ to lUckniaiisworth, a tract of i twenty •seven miles, 
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and thence northerly about five miles to King's Langley, in Hertford^ 
shire, making a tract of road of upwards of thirty miles, I frequently 
saw, in the road, flints of the same description. But at Watford^ fi?e 
miles southwardly of King's Langley, and three miles east of Bickmansf 
worth, very few of these flints were to be seen : a greyish flint, with a 
brownish coat, not possessing any organic remains, appearing there to 
be most prevalent. Aided by the specimens I procured in this route, 
I was happy on being able to confirm the observations which had 
been made by Mr. Townsend. 

On immersing these flints in water, it may be seep, even without a 
glass, that the original animal body was composed of an internal, and 
of an external or cortical part. In the internal part, in consequence 
of its great degree of transparency, the vesicular or alcyonic struc« 
ture is very plainly discoverable. In the centre of this part, in some 
specimens, a ramifying opaque white tube is observable, and at that 
part which appears to have been the line of union between the in« 
temal and the cortical part, fibres or tubules are seen closely placed 
by each other, appearing to pass, in a converging direction, from 
the opaque cortical part, towards the centre of the transparent inter* 
nal substance. Most of these different circumstances are illustrated 
by the representation of one of these flints from Wycombe Heath, 
Plate XI. Fig. 4. 

Every circumstance which can be ascertained, respecting the ani* 
mal substances thus inclosed, conspires to confirm the opinion, that 
they were a species of alcyonium, invested with a cartilaginous or co^ 
riaceous covering. Very little to be relied on with respect to the 
forms which these bodies originally possessed, can be inferred from the 
different rude sections which are obtained by the fracture of these 
flints, in different directions. From the figure of the alcyonium 
which is observable in the flint from Wycombe Heath in Plate XI. and 
which, in a less perfect form,* is frequently seen in the fracture of dil^ 
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ferent flints, I have reason - to believe that the cup-like form is the 
most frequent which a longitudinal fracture of these bodies offers to 

Our vie V, 

That this, however, was not the only form with which these bodies 
were endued, I obtained a very pleasing proof, immediately on my 
wetvhm to town from the excursion, in which these fossib had so much 
engaged my attention. The late Mr. Jacob Forster, on leaving this 
country fcnr Russia and Siberia, nearly about twenty years since, had 
carefully packed up bis private collection of minerals and fossils, not 
to be opened until his return or death. The latter circumstance hav- 
ihg taken pkice, I avaUbd myself of the opportunity offered me by 
Mrs. Forster, of purchasing some of the more interesting specimens 
which that collecfion contained. Among these was that extraordina- 
rily illustrative specimen which is represented, Plate XI. Fig. 8. 

The most amf^e proof is afforded by this specimen, of the kind of 
bodies to which this immense number of flints, spread over such avast 
tract, owe scmie of their peculiar appearances. Here the alcyonium, of 
a similar species with those which ^re represented, Plate IX. Fig. 4 and 
8, with its surrouiiding ccHtical part, is seen, permeated with silicious 
earth, and inclosed in a mass of grey flint. On immersing the specimen 
in water for a small space of time, the flint, which is hydrophanous in a 
considerable degree, acquires transparency, and shews the alcyonium 
itself of a bright red colour, and penetrated by white fibres or tu« 
bules ; whilst the whole .of the surrounding flint is, by the same means^ 
discovered to be very closely filled with a white substance, which is 
apparently similar to the cartilaginous or cortical part, which immedii^ 
ately invests the alcyonium itself. 

I however here experienced some difficulty, since the fossil alcyo* 
nium, which I had thus f(»rtunately discovered, did not bear the cup* 
like form, which appeaiB to be so very prevalent in the flints which 
had engaged our attention. This diflSculty, however, .disappeared, on 
considering^ that the cavity^ in the 9uperior part of the ficoid fossil 
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being filled with the grey flint, a longitudinal section, wliicb would 
pass through that part, would givQ a cordiform or cjrathit'pnu %ure^ 
from this dipping of the matter of grey flint, into the middle of the 
substance of the alcyonium : and if the akyouium was Ibrmed-wit^ a 
broad base, similar to that which is observable in the ,speciu^n> >Plate 
iX. Fig. 4, the appearance yielded by its longitudinal isectioq wpuld 
perfectly accord with the figure of the inclosed fossil, Plate XL Fig^« 
The colour of this fossil next excited my consideration,, doubting how 
fur. this instance would authorise theattributing of this colour, even to 
other alcyonia of the same species ; butop looking oy^r my collecUon 
of these fossils^ I found the detached ficoid fossil, purposely, intxoduced, 
Plate IX. Fig. 8, which exactly agreed in its form with that wh^ch.iii 
this specimen is involved in the flint. . Not oely is the red cpl0ur.v0ry' 
evident in the body of this detached fossiU but it still retains,! Over 
great part of its surface, a thin white covering, appariently the Te- 
mains of a similar coat, with that which is seeuto surround the alcyo- 
nium contained in the flint. It is hardly necessary to remark, that 
the red colour of the animal, blended with th^ dkrk semidiapbaoQus. 
flint, will perfectly account for the purple hue so ft^uently lObsefyg^ 
ble in these specimens. : : i •* » 

The flint stone, Plate XII. Fig. 5, found on the sea-sliore^ at South*- 
end, in Essex, had often engaged my attention. The. curious coi^x- 
ture of tlie plexusbf tubuli, of which it is chiefly composed, led m0) at 
first, to suppose it to be a mass of minute serpuLae : this opinion was, 
however, soon corrected, on discovering, by means of a lens, the fre- 
quent inosculations of these tubuli. I became then suspicious of its 
alcyonic nature; and after having attended to the alcyonic flints ji^st 
examined, was convinced that it owed its form to a substance of tliis 
kind: the circular mark of its original, cortical investing matter^ yield- 
ing the most corroborating proof that this opinion was correct. 

Just before the plate which this chapter refers to w^ engmved, 
the sonof that ingenious artist, Mr. Springsguth, to whose labours this 
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work is so much indebted, found on the road, in the neighbourhood 
of Islington, the flint stone, Plate XII. Fig, 10, which will serve, in 
some measure, to connect these fossils together. On the side may 
be seen, a little magnified, the external surface of the organized 
body, formed of similar inosculating tubes, with those which are seen 
on the surface of the preceding fossil. In the fore -part is seen a sec- 
tion of its internal substance, also a little magnified, in which the 
marks, occasioned by the various convolutions of these tubuli, arc 
beautifully displayed, being of an opaque grey, whilst the intervening 
transparent, silicified alcyonic matter is of a strong reddish brown ; 
shewing that the red colour belonged to more than one species of the 
antediluvian alcyonic genus. 

The flint fossil, Plate XII. Fig. 7> found in the gravel at Seward- 
stone, in Essex, is evidently of the same species with the two preced- 
ing fossils. On itM superior part, the convoluted tubuli are seen ; but 
its inferior part'is^quite smooth, and appears like the external coat of 
the alcyoniiim: This part iii exrteiidfed in such a form as to give rea- 
son to sUpposfe^tliatthe Mcyoiiia- of ^feis species, like the' preceding, 
%vferesupportfetfl>y apfediificlte:' ■ * ' 

Tile flint fossil,'*Plkte XII. Fi^/12, is of vfery doubtful origin. The 
confused* and indfescfribable niass'inr the centre, how perfectly silicious, 
I suspect, must ha\'e been of an alcydnic nature. Flints, distinguish- 
able by the circuliriy flispdsed traces observable in the lower part of 
this specimen, tire vfcry freiquent. 
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LETTER XV. 

UAESTRICHT FOSSILS..^.. AMBIGUOUS APP£ARAKC£S.,...COMPAR£P 
WITH OTHER FOSSILS, FROM SWITZERLAND, ENGLAND, AND 
AMERICA. 

X HAVE, in a former letter, mentioned ihe fossils of St. Peter's mpun* 
tain, and have there proposed to defer the examination of the more 
minute corals, contained in the masses belonging to that mountain* 
This I am the more inclined to do, since it would be required, in 
consequence of their similarity, to take into consideration with them, 
the gcTgoniWy flustrc^ and coralHim^ which are to be found in the Dud- 
ley limestone, and which, as well as the others, from their being so mi- 
nute as to be almost microscopic objects, wpuld require so much time 
in their examination, and so many delicate engravings, as would have 
too much protracted the publication of this volume. This object 
tion, however, does not apply to the next subjects of our considera- 
tion, which are those Maestricht fossils, which are discernible byHie 
naked eye. These particularly demand our attention, since their pe- 
culiar forms and structure, so different from those of other districts, 
render it exceedingly diflGicult to determine in what genus the greater 
part of them should be placed. This consideration, of their differing 
so widely from the fossils of other parts, is sufficient, I conceive, to 
warrant their being examined in a separate letter ; and the difficulty 
of determining whether several of them should be arranged among the 



madrepores or the alcyonia, seems to render this a fit place for their 
consideration. An apology is, ho^rever^ necessary for introducing in this 
plaoe^ among these fossils, one or two which should, perhaps, rather have 
been placed amcMig the. madiepores than among the alcjonia. This 
has been done, in consequence of mj collection of the Maestricht fos-^ 
sils, not having been sufficiently important, at the time I was writing 
naiy observations oa n^adrepopes^ to authorize my speaking of them 
from my own knowledge. Having since then acquired some very per* 
feet specimens,.! have ventured to iutroduce the examination of them 
in this place, trustiag that their very consid^uble deviation from the 
madrepores vre have previously seen, and their approximation to the 
characters of alcyonia; with the difficulties which xk>w oppose similar 
specimens being brought int^ this country^ piay render their admis- 
sion, although not exactly ii^^ their place, not unacceptable. 

St. Petisr's Mountain^ or Pietersberg, is situated within three quar- 
ters of an hour's walk of; Maestricht, forming an elevated escariv- 
ment on one side of the JaAT,, and b^ing washed on the other by. the 
Meuse. On the.sjlde nexjt to the Meuse, layers of a fine white sand^ 
somewhat chalky, alternate with black, 'mamillated, and as it were^ 
ramified flints; on some of which the regular organization of madre*^ 
pores is plainly observabte. Shells and wood are also found in this* 
part, impregnated with sUex. ,This circumstance is the more de- 
serv^g of attentiofi, sioce the other side of the mountain, next the 
Jaar, contains, chiefly^ nmdrepores and shells, which are entirely cal- 
careous, and in so p^ecVs^tate of preservation, as sometimes to seem^ 
even to possess their original colour. 

The aoophyte» which are found in tfaecai(;areoits mass, which forms 
this part of the mountain, v particularly merit our attention. Not 
only will the beauty of their forms, and the wonderfulness of their 
structure, engage our interest ; but the vast difference observable be- 
tween them and every other zoophyte of this, and of suqh as we have 
seen of the former world^must call forth our utmost astonishment. So 
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totallj do they differ, except, perhaps, in owft or two idstanCM, from 
any other known substance, that although it is . sufficiently evident 
that they are organii^ed masses, which have derived their forms from 
the energies of anito^I life ; yet, iii most of the substandes which iN^ 
shall examine, i^e shall find ourselves' v^ry much at A loss respecting 
their original nfatur6 and the mode of their fd^mation. 

The* matrix in which these curious substances are found, is a fine 
tophaceous and pure Calcareous substatice, deriving a ^yellow ting6 
from its impregnation ^ith iron. - It breaks, ' of ooiirse, into irregu- 
lar fragments, an examination of which often shews the trace$ of va* 
rious coralline bodies, as well as very small pieces, and sometimes 
the casts of various shells. . < 

'Mn Walch, who appears to have deriViEid some aid from tHe inqui- 
ries of Mr. HoffmanV Siifgeod l^ajof at llifaiestticht, and who has 
evidently paid considerable attention hihiself to these fossils^ is of 
opmioh, 'thsit they may bfe divided' iii tb 'thn^fe classes, lit tht first 'of 
Ihesfe classes he places tliose which a^e re&tlj^'^feti^actibns, iti Which 
the actual substance 'of ^He marihe bbtfy iius acquired at 'stony 'nai 
ture. in the second class he places thoS'e winch' ate irierely casts ; 1^€ 
lapideous matter^ which had filled the seteral cavities 6f the coral- 
line bodies, havmg renlained, after the removal of the origtn'al sub* 
stance, 'by the action of some chemical ageht. And, in tliie third 
place, he dispbsies of those, which he cohsidets as merely ' Ih^ iimptei- 
sions of siibstandes \<^hich have existed oil the surface,' or iii the strbi- 
stance of these masses, and which have been Entirely removed by the 
action of some menstruum. .. . : 

' Perplexing ai' we' shairiierefaifter see Mr^*WTifch fbtfrid ihe invtt 
gation o^^hese substances, he was yef%¥ Wpitiibn, tli^t altHoirgh 
there exist amoh^ them so many new species bf knimals, yethfe does 
not see aiiy reason to suppose, that for the arrahgenient of any of 
them, ihefprmation'of a new genus is necessary. ' He, howievieh 6ic- 
knowledges, that he found mkny bddieS which, althdngK lietiOTfti- 
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dered them as alcyonia, he was by no means convinced, that they 
should be ,considered as species of that genus, or true alcyonia. 

The real petrifactions, Mr.Walch describes, as being chiefly the rete- 
pontes, or fossil flustra ; the casts were chiefly of the astroites ; and the 
impressions of the tubulites and fungites. Of the latter, he believed, 
but very little of the original substance remained on the Maestricht 
fbssils ; he having never succeeded in any of his examinations, which 
he says were many, in discovering iny of the fibrous texture, or of the 
lamellated part of these bodies ; but, on the contrary, he very fre- 
quently founds that these bodies were fofloed entirely of the sam6 
substance as the matrix itself, and manifested not the least trace of 
any extraneous matter. It must, however, be here remarked, that 
Mr. Hoffman, agreeable to the candid acknowledgment of Mr. Walch, 
did really find, among a great number, two in which he could per- 
ceive the opening (oscula) proper to these animals. Still, however, 
Mr. Walch supposes, that these fossils, which have acquired their 
figures from these bodies, have been formed by the filling up of tbeir 
cavities with earthy matter. 

The opinions of Mons. Faujas St. Fond, respecting the origin and 
the formation of these fossils, correspond very nearly with those of 
Mr. Walch, excepting that he considers several of these fossils as 
formed of the changed animal matter, which Mr. Walch supposed 
to be casts of earthy matter, deposited in the cavities of the original 
bodies. 

I shall now proceed to the unpromising task of inquiring into the 
original nature, of some of these mysterious fossils, commencing 
with the examination of the fossil, represented Plate XII. Fig. 6. 
Hiis is a light yellow calcareous stone, on the surface of which arise, 
at nearly regular distances, though not apparently in any dejtermined 
order, many small semi-globular, striated, and projecting bodies, 
which, by the aid of a lens of about an inch focus, are found to be 
formed of plates, regularly placed round the middle of these bodies ; 
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thecentral part boing filled by the same kind of substance disposed 
somewhat in aretiform manner, projecting a little beyond the la- 
iiiellated exterior part. This peculiar structure presents to the eye a 
floscular appearance, very difficult to describe, but which is very 
faithfully represented by the magnified figure, Plate XII. Fig. 6, a. 

By the aid of the lens it is also discovered, that the greater part of 
the ground on which these bodies are disposed, is adorned by slightly 
nndulating, faint, and minute striae, which, in some places, appear tQ 
unite with, or even proceed from, the plates of which those bodies are 
formed. So numerous aie. these waving striae, and so many are the. 
slight traces of them, as to render it quite fair to suppose, that they 
were originally disposed over the whole surface. Mr. Walch describes 
this fossil as a .tubercular astroites,. on a ground marked with deli- 
cate striae ; the projecting parts, he thinks, may have been casts of a 
columnar astroites, and now reduced to a mamillary form*. 

In Faujas St. Fond's elegant work on the natural history of the 
Mountain of St. Peter, in which many of the riches of that immense 

* 

mine of fossils are displayed, two specimens are depicted, which bear 
considerable resemblance to the fossil which now demands our atten- 
tion. 

The one figured by Faujas St. Fond, which, in its general appear- 
ance, approaches the nearest to our fossil, is to be found Planche 
XLI. Fig. 1, a. and Fig. l,b.f This specimen differs from our fossil 
in two respects: First, the rose-like protuberances are placed with 
a great deal of regularity, upon lines which appear to form concen- 
tric circles round a centre, whilst in those of the fossil figured in this 
work they are not disposed in any regular order. Secondly, the ground 
of the fossil described by Faujas St. Fond is very finely granulated, 
whilst in the fossil here figured, the rose-like stars are placed on a 

* Recueil des Monumens, &c. Tome III. p. 163. 

t HLstoire Natarelle de la Montague de Saint Pierrcir^e Mae>tricbt, p. 210. 
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ground enriched by numerous undulating striae, some of which unite 
with the rays of which the stars are themselves composed. At Planche 
XLI. Fig. 6, a. and 6, b. is a fossil which also bears a general resem- 
blance to our fossil, but differs from it in having, instead of undulating 
lines, superadded rays, which diverge in straight lines from the central 
star. The fossil, Planche XLI. Fig. 5, which he describes, Astroite ma- 
mellon6, avec des rayons en t6te de M6duse qui partent de chaque 
mamelon, would, if reduced to a smaller size, approach much nearer 
to our fossil than do either of the others. 

The specimen, Plate XII. Fig. 4, like the former, is highly inte- 
resting, from the difficulties which accompany an inquiry into its ori- 
ginal nature; rendered still greater, by the want of any analogous 
bodies, with which any instructive comparison might be made. This 
fossil, also obtained from St. Peter's mountain, is formed of the same 
substance as the former. Tlie organic part of this fossil is confined 
to the superior part, and to a small cleft on one side, and is composed 
of a surface so finely granulated, as to give an appearance like die 
pile of velvet. On this general surface are disposed, in small depres- 
sions, oblong bodies, in an oblique but tilmost horizontal direction, 
each body being composed of six similarly forraied tubes or fibres, 
from an eighth to a quarter of an inch in length. Most of these bo- 
dies taper a little, at their, more detached ends, and thereby obtain 
somewhat of a conical shape. 

A slender fibre branches from about the centre of some of these 
bodies, and is inserted in the side of the adjoining depression. In 
some there are two of these fibrous connecting processes, and in others, 
no traces of them are observable. But from considering the delicacy 
of their structure, and their liability to be broken, and observing in 
that lower stratum, at the one end of the specimen, which has been 
protected in a considerable degree from injury by the superincumbent 
layer, that this slender process is attached to every one of these cy- 
lindrical bodies, I think there is very little reason to doubt, that this 
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process is essential to this fossil, and that one of them, at least, be^ 
longs to each of the cylindrical bodies. 

As in the former fossil, so in this, these forms proceeding from the 
wonderful labours of some lost polypean architect, do not appear Up 
have extended, in the least degree, lower than the surface ; tbemaai 
of stone being formed, up to the very surface Just describee^ of the 
same calcareous matters, as in the fonner fossil. 

Mr. Walch considers this fossil as a cast of a tubularia of feix c^ 
lumns : he, however, observes, that the tubules from which the casts 
have been formed, are not here the same as they are in the petrifac- 
tions of other countries ; for that, instead of these tubes being regu- 
larly directed either obliquely upwards, or disposed horizontally, or 
symmetrically placed at a distance from each other, the tubules, or 
rather their cflESts, seem to owe their situation on the surface of the 
stone to an accidental arrangement. Their fiorm, in Mr. Walch s opi« 
nion, shews, that they were moulded in striated tubulites, with den- 
tated edges, and longitudinal slight depressions *. 

Mons. Faujas St. Fond, speaking of this fossil, which he has 
figured, Plate XXXVI. Fig. 7> of his work, remarks, that it is ex- 
ceedingly perplexing te attempt to class this fossil in a distinct and 
appropriate place. Tlie extremely minute protuberances on the sur- 
face, which, from their regular disposal, give to it an appearance of 
ermine, he thinks has been, beyond a doubt, the work of polypes f; 
but in Faujas St. Fond's description of this fossil, no notice is taken 
of the small lateral processes, which 1 have described as passing be- 
tween, and connecting the cylindrical projecting bodies, and the gra- 
nulated surface. The specinien, which has been here copied, agrees 
so exactly, in every other respect, with the fossil delineated and de- 
scribed by Faujas St. Fond, as not to leave a doubt of their being 



♦ Rccueil des Monumens, &c. Tome Troisicme, p. 162. 
t Histoire Nstiirelle de la Montagne de St. Pierre, p. i^*. 
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both of the same species. The absence of these processes, in Faujas 
St. Fondas specimens may, in all probability, have proceeded from ttieir 
removal by accident ; since their extreme delicacy must render them 
exceedingly liable to injury, and the s}>ecimen here figured is remark-* 
able for its excellent state of preseiTation. 

The mass, Plate XIL Fig. 2, from the same mountain, is, in every 
respect, the most valuable specimen of the kind, which I have yet 
miet with, or have seen described. Since, from having almost escaped 
from any injury, it not only furnishes us with the correct form of the 
zoophyte, of which it is composed, but enables us also to make out 
somet ing respecting the labours of the little animal by which it has 
been formed. 

Fossils, evidently of the same species, are described both by Mr. 
Walch and by Faujas St. Fond, llie characteiistics of these fossils 
are stellated substances, projecting from a smooth ground. In the 
fossil described by the former, the stars are composed of seven stri- 
ated rays; but in the specimen here depicted it will be seen, that 
they are composed of six rays, standing, some less and some a little 
more, but in general about an eighth of an inch above the com- 
mon surface ; each of these rays being cordiformcd in their trans- 
verse section^ These rays, as may be seen in the magnified re- 
presentation of them, Plate XII. Fig. 2 6, do not rise exactly verti* 
cally ; but, having their base more enlarged than their other parts, 
they bear somewhat of the form of a wheatsheaf. The substance of 
this, like that of the former fossils from this place, is of a fine-grained 
calcareous stone, having much of a tophaceous appearance, and 
bearing a slight yellow tinge. Faujas St. Fond considers this fossil as 
an astroites ; but Mr. Walch believes it to be merely a cast of some 
coral, the parts whicb formed its mould having been decomposed, and 
passed away. 

But, in the specimen here depicted, sufficient is discovered to shew, 
that Mr. Walch is, in this respect, mistaken : partsare here displayed. 
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too minute, complicated, and delicate, to have been fornr^ed in thit 
manner. In consequence of the very perfect state of this specimen, 
some circumstances in the structure of this zoophyte are discoveitd, 
which are not noticed by either Mr. Walch or by Faujas St, Fond, in 
the specimens which they describe. Whether these amount to speci** 
fie differences, or are merely accidental varieties, cannot, perhaps, 
be ascertained, until other illustrative specimens have been compared 
with these. 

The perpendicular lamellae forming the rays of each star, are closely 
united to each other, by minute and regularly disposed, transverse 
processes. Innumerable, intercurrent, circular filaments also spread 
themselves, not only from the top of one of these stars to another, but, 
in a similar manner, pass even through the bodies of several of these 
stars, thus connecting all the stellated columns together. The whole 
of this structure, so different in every respect from the other works of 
nradreporean polypes, is sufficiently inexplicable to excuse the various 
conjectures which have been made, whilst endeavouring to discover 
the mode in which this zoophyte originally existed. 

On one part of the surface of this fossil, a substance is placed which^ 
at first glance, gives the idea of an echinite, possessing a rounded 
form and a mamillated surface. I5ut a close examination of this 
body gives considerable reason for believing it to be an alcyonium; 
marks of the steUiform oscida of which still appear on the apices of 
the little mounds, from which it derives its mamillated surface. Se- 
veral smaller bodies of this kind are also observed, rising up on dif- 
ferent parts of the superior surface. 

Another description of bodies are also observable on other parts of 
this superior surface. Those arc oblong, and somewhat apppoach-^ 
ing to the fusifoim ; and irom the appearance of delicate traces of 
stellated figures, I at first conjectured thatthese bodies were alcyonia, 
and that these stellated marks were to be considered as the remains of 
the openings, whicii are tiie residences of the polypi peculiar to thesd 
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bodies. This opinion, however, was set aside, by a more accurate ex- 
amination with a lens : it then appearing probable, that these stellular 
marks had resulted from the adhesion of some of the bases of the stel- 
lated columns already described. This opinion was, indeed, almost 
proved to be correct, by discovering that one of the coUumnar stel- 
lated bodies, which have been described as proceeding from the gene- 
raksurface of the fossil, has been so far lengthened, as to be attached, by 
its other extremity to the inferior surface of one of these oblong bo- 
dies ; whilst, in another part, a fragment of one of these stellated co- 
lumns is seen hanging from this same surface, the other end by which 
it was connected with the general surface having been broken away. 

What was the original nature of these bodies is exceedingly diffi- 
cult to determine. At the first glance they excite the idea of simila- 
rity with the tophaceous coverings of mytuli, which are sometimes 
found in the neighbourhood of fiath. Faujas St. Fond, indeed, de- 
scribes a fossil, Planche XXXVI. Fig. 3, which, though much larger 
than the body here described, has the same oblong spindle-like form, 
being gradually contracted towards its base, where it again gently 
swells out, and bearing some resemblance to a large spine of an echinus. 
Tlie fracture at the base of the fossil described by Faujas Su F^^nd, 
decidedly demonstrates that its whole body has been formed by the 
madreporean polype, whose labours have also adorned its surface with 
stars elegantly formed, and somewhat resembling the petals of a 
flower. This fossil is considered by its ingenious describer as one of 
the most singular productions of the whole genus. The fossil body, 
which is described by Faujas St. Fond, does not, however, exactly 
agree with that which is discovered on the fossil now under our exa- 
mination ; since, ia the latter body, there do not appear any trances 
of polypean labours, to which its formation can be attributed. 

To my worthy and respected fellow-labourer. Dr. Menish, of Chelms- 
ford, 1 am obliged for the opportunity of having the engraving made, 
Plate XH- Fig. 1, from a specimen in his collection. This fossil, which is 
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from a quarry in the neighbourhood of Bath, very much resembles the 
one described and figured by Faujas St, Fond. The stellular forms on 
this are, indeed, much smaller than those on the Maestricht fossil, and 
do not possess so much of a floscular appearance: the general figure of 
the two fossils are, howrever, very similar. On one side of the Bath 
fossil, a crystal of calcareous spar is adherent ; and the fracture at its 
lower end manifests a slight spathose appearance, in which, however, 
no traces of organisation, similar to those in the Maestricht fossil, are 
observable. But, to return to the consideration of the general cha- 
racters of the fossil, Fig. 2, it is worthy of attention in this, as well as in 
all the preceding Maestricht fossils, that the surfaces of those parts 
which owe their form to animal organization, have none of the smooth- 
ness of surface belonging to corals, but rather the granulated spongeous 
appearance peculiar to alcyonia. Perhaps, this circumstance, cer- 
tainly of ambiguity, may, in some measure, excuse the placing of 
these unknown bodies among the alcyonia. Hesitation on this point 
may appear unnecessary, since I have already remarked, whilst ob- 
jecting to Mons. Guettard's opinions, respecting the French alcyo- 
nites, that they possessed not the stelliform figure which was essential 
to madrepore. In these fossils, it may be said, that the stellifbrm 
figure exists, and that therefore no doubt should be entertained of 
these substances being n>adreporean. But it roust be considered, 
that although no coral can be regarded as a madrepore^ unless it po9« 
sess a stelliform structure ; yet it is not every body possessing such a 
structure that is to be considered as a madrepore. 

The fossil, Plate XII. Fig. Qj being a flint from Essex, with which 
I was kindly presented by Dr. Menish, illustrates this in a very satis- 
factory manner. The stelliform appearance of this fossil would, at 
first sight, induce many to place it among the madrepores; but a care- 
ful inspection of it, with a lens of moderate power, proves that it is 
indubitably a species of alcyonium. When thus exatnint d, it is di8« 
covered, that this body possessed none of tiiat hard or osseous sub- 
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stance belonging to corals, but that it was formed of a substance, 
whose alcjonic texture is yet to be seen. This body, invested with 
its highly-coloured cortical substance, as the figure shews, being dis-> 
posed in deeply indented folds, somewhat like the heraldic uebule, 
must hav6 possessed, in an eminent degree, the power of enlarging or 
diminishing the cavity which it formed, by extending, and straighten- 
ing, or contracting, and corrugating the line in which it was disposed. 
As has been seen in two or three other instances, the original colour of 
the animal, being here a reddish brown, has been preserved. 

But to return to the Maestricht fossil. — With respect to its stellu* 
lar columns, and connecting filaments, there can be no difficulty in 
considering them as constituting a fossil whose form is the most sin- 
gular, and whose history is the most difficult to make out, of any 
which have come under our examination. Not only does it differ ma^ 
terially, frpmany known recent zoophyte; but, even, from any fossil^ 
which, in my knowledge, has been discovered in any other part of 
the world. 

In the fossil substance which comes next under our exaniination, 
insuperable difficulties will, I believe, oppose its arrangement under 
any existing genus. It is figured in Knorr's elegant work. (Suppl. 
Tab. VI. Fig. 1). This fossil has been considered by many as an in- 
crusted millepore ; by Mons. Guettard it has been supposed to be a 
coralline ; and by Mr. Walch, who observes that it bears no marks, 
either externally or internally, of a coralline, it is believed to be an al- 
cyonium. After inspecting the specimen figured Plate XII. Fig. 13, 
with the utmost care and attention, I was unable to concur with any or 
the opinions which had been formed respecting this fossil. Upon exa- 
mining the largest and most distinct branch with lenses of different 
powers, I was obliged to consider the marks on its surface, as bear- 
ing no analogy with those peculiar to the surface of a millepore. In- 
stead of pores, a lens of considerable magnifying power, enabled me 
to discover, that the surface was marked by minute tuberculated lines 
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closely and spirally disposed. By the same lens I W9S enabled to 
trace similar lines, undulating on several parts of the flatter surface ; 
and, in one or two spots, could discover six or eight of these lines, run- 
ning pretty straight, close and parallel with each other, and connected 
together oy numerous lateral minute fibres or tubuli, giving the ap« 
pearance of a species of microscopic tubipore, rather than of mille* 
pore, madrapore, or alcyonium. A magnified figure of this part of 
the fossil is presented Plate XIL Fig. 13, c. 

But were we even capable of determining the genus of this microsoo* 
pic polypean fabric, still we, perhaps, should thereby make but little 
progress, in ascertaining the real nature of the large ramose bodies, 
which seem to bear no other relationship to the minute tubipo* 
lean bodies just described, than merely i^erving as a ground-work, on 
vkich they have been formed. Of the real nature of the ramose bo- 
dies themselves, I must confess myself unable to form a<conjecture 
which seems to make any approach to probability. That they are the 
remains of some animal substances, formed by the labours of poly*^ 
pesi, appears to be indubitable, from the situation in which they are 
found, and from the bodies with which they are associated; but 
every character which they possess, diflers materially from those of any 
known substance, which has been marked by the pen or pencil of the 
natural historian, as deriving its origin from such a source. 

On examining the substance of which these several fossils of St. Pe* 
ter's Mountain are foriued, numerous variously figured cavities are 
observable, evidently formed by shells and other marine bodies, which, 
having been removed, have left spaces exactly corresponding with the 
forms wliieh they iwssessed. It is most probably from this circum- 
stance, that some, especially Mr. Walch, have been led to the suspi- 
cion, that the various figured bodies which we have been.here examii%- 
ing, have been all caflfts or impressions of different substances of a cor 
ralline nature, which have been involved in the mass, whilst it was in 
m soft o£ fluid state ; but having been since removed by decompoei- 
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don, have left their forms impressed on the mass, which has now as- 
sumed a stony hardness. This opinion is, however, contradicted by 
the appearances which these coralline substances yield, since th^ 
most accurate examination proves that these fossils are actually 
the changed animal bodies themselves, and not merely casts or im^ 
pressions. It is very true that some difficulty occurs in endeavour^ 
ing t& explain why the shells, &c. should have been Removed, and 
should have left merely their casts and impressions, whilst the wholid 
substance of those cOrallide bodies and zoophytes have been lefty 
still possessing their particular forms. I at first imagined that thi^l 
might have been occasioned by the tophaceous mass which involved 
these bodies having been so impregnated with silex as to resist thtf 
action of such agents as might gradually decompose the shells and 
those other bodies which it had inclosed. This opinion, however, also 
proved to be totally unfounded, when tried by the touchstone ei 
analvsis. 

The whole Substance of the mass of which these fossils were formed, 
proved to be completely soluble in nitric acid, carbonic acid gas being 
at the same time liberated in considerable quantity. The addition of 
sulphuric acid to this solution yielded a copious precipitate of sulphate 
of lime, which, being separated, ammonia was added to the residual 
solution, and no precipitate was formed : evaporation, however, yield- 
ing a farther deposition of selenite. Hence it appeared that this sub- 
stance was a very pure carbonate of lime ; and although accurate ex- 
amination has proved the fossils which have been here treated of, to be 
really changed organic substances, nothing in the composition of the 
mass assists in explaining why the shells, &c. should have been en- 
tirely removed, and these fossils have remained, with the rest of the 
mass, unimpaired. 

The Maestricht fossil, which next claims our careful attention, is 
that which is shewn Plate XII. Fig. 11. It is formed of the same cal- 
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careous matter, of which the preceding fossils of this district have 
been found to consist. Two distinct forms are in general to be found 
on the masses which owe their figures to this zoophyte. The one of 
these is nearly a hemispherical concavity ; a slightly rising, oblong 
prominence possessing its lower part. The sides of this cavity are 
formed of knotted or articulated tubes or fibres, which pass,, side by 
side, from its circumference, and terminate at the bottom, in a line, 
on the oblong prominence, Fig. d. The other is a nearly flat, circular 
space, covered with concentric risings and depressions, and radiating 
striee. Fig, 11, e. 

In the work of Faujas St. Fond, Plate XXXVII. Fig. 8, 9, are 
given representations of both the forms in which this fossil appears, 
it being considered by this celebrated philosopher as referable to the 
Madrepora Porpitaj Linn, already examined in the commencement 
of this volume. It is not withi)ut due consideration that I venture to 
differ from such respectable authority, but comparison immediately 
manifests essential differences between the two fossils : omitting to 
notice others, it may be suflicient to remark, that in the madrepora 
porpita the radiating fibres originate from a point in the centre 
of the madrepore ; but in the fossil now under examination, they ter- 
minate in a line which is nearly three- fourths of its length. 
. I should not, however, have been disposed, I must acknowledge, 
to separate this fossil from the porpital madreporite so decidedly, had 
I not also seen reason to believe, that it bore a tolerably close resem- 
blance to a zoophyte, which we have already noticed. Indeed it may be 
adduced as one of the numerous instances, in which, for want of a suf- 
ficient illustrative specimen, conjectures are formed, possessing almost 
every appearance of probability, but which, on the discovery of such 
a specimen, are found to be unfounded and absurd. The fossil, with 
which I conceive this bears so close a resemblance, and which I be- 
lieve to be actually of the same species Avith it, is the one which is re- 
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presented Plate X. Fig, 1, 2, 3, 4, and described in the twelfth letter. 
The propriety of this opinion we will proceed to ascertain. 

On examining the concavity of the Maestricht fossil, d, it will be 
found to correspond very closely with the convex surface of the above 
fossil, Fig. 4- The structure of the fibres disposed round the conca^* 
vity of the former, shewn in their representation, as magnified with a 
lens of but moderate powers, Plate XII. Fig. 11, /, agreeing, as 
nearly as could be expected, with tlie magnified appearance of the 
fibres of the former, as represented Plate X. Fig. 3. Considering that 
the fibres of that fossil are shewn on its external, whereas, in the 
Maestricht fossil, they are displayed on the internal surface. Sufii* 
cient correspondence seems to exist between the two fossils, to mani- 
fest the probability, at least, of their having both derived their exist- 
ence from a similar source. In both are observable fibres passing 
along the sides, uniting in a line at the superior part of the body, and 
connected in a similar manner by lateral processes. In a word, in 
both are seen the same appropriate arrangements, for. enabling the 
animal to adapt its form to the varying circumstances, under which its ' 
existence must have been supported. 

Should, however, any doubt remain respecting their agreement, it 
must be removed by viewing the circular impression e, on the same 
mass, which agrees in every respect, especially in its alternate risings 
and. depressions, Avith the impression which might be expected to be 
yielded by the inferior part of a small specimen of the fossil depicted 
Plate X. the inferior surface of which is sketched. Fig. 1. of the same 
plate. Faujas St. Fond gives also a representation of this surface, «x- 
axjtly corresponding in its size with the deep concave impressions. 
From, his figures, the circumstance of these two different appearances 
proceeding from two different surfaces of the same body, is rendered 
evident, and is, so far, good evidence of their being the impression 
of the superior and inferior surfaces of the body to Avhich I have at- 
tributed their origin. 
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Mn Peale, jun. who exhibited, in the year 18Q2, m this metropolis^ 
the astonishing skeleton of the Mammoth, fotind in the state of New 
York, brought with him a few petrifactions, of which, he observes^ an 
infinite number is found in the neighbourhood of the morasses, from 
which the remains of that wonderful animal were obtained. Of these, 
he observes, they are in strange and unknown figures, and appear to 
be generally marine productions, since various species of coral and 
sea urchins were likewise found among them ^. 

Among the American fossils, which Mr. Peale shewed to me,, the 
only orije which appeared to be novel, and particularly interesting, was 
a piece of dark ferruginous limestone, on which were discoverable the 
remains of some body, which although it in some respects resembled 
the cast of a single*stailred madrepdre, it essentially differed from it in 
other respects. About a month afterwards, locking in the shop of 
Mr. W* Humphries, of Rupert street, over some specimens which had 
belonged to Mr. Strangers collection, I fortunately met with a similar 
piece of limestone, with some very perfect remains of this same 
fossil. 

A careful examination of these shewed that they belonged to a 
aoophyte, very like to that we have just examined. This fossil is 
formed of an indeterminate number of lamellae, perpendicularly dis^ 
'posed, with one edge towards the circumference, and the other in the 
centre of a semicircular plane. The lamellae rise, in some of these 
fossils^ in a sugar-loaf form ; whilst in others, they rather expand at 
their base^ and then suffer a gentle contraction in their diameter, pre- 
viously to their proceeding to assume a conical form. Around every 
one of these ^conical bodifes, a cavity exists, part of which has ne- 
cessarily been removed, by the fracture which has exposed jbhem to 
view. Their form, therefore, cannot be ascertained ; their sidfes^ how- 
ever, may be concluded to be the inner sides of the parietes of a cdvity 

* Account of the Skeleton of the Mammoth^ &c. by R. Peale^ p. 39. 



belonging to an animal of the genus alcyoniimu I Ao not in the least 
doubt, nor that the perpendicularly disposed laxnellte are the muscur 
lar organs, by whiclt the animal was enabtedi as ta the fosail just de? 
scribed, to elevate the more centxal part of its base, and thereby 
produce that vacuum by wliich its attachment to any piarticular body 
would be secured. 

In two several parts of the stone, cavities are also olmnrvmble, irbich 
seem to be the iQouId& formed on the outer surface of jbfaie',aninu^ M 
the preceding appeared to be formed on the inner. Qti thi^ infef tot 
surface of these cavities, which are circular, radiating stri» are ob4 
servable,and which, apparently, answer exactly to the disposition of 
the inferior part or basis of the l^melbe, already described as forming 
the projecting part in the cavity of the supposed animal. Thi& flat 
circular surface, I am therefore disposed to consider as the impression 
formed by the inferior flat part of the alcyonium, corresponding with 
the inferior surface of the fossil already described, Plate X. Fig. 1. 

Previously to my quitting this tribe of zoophytes, I shall avail 
myself of the opportunity afforded me by my friend Dr. Menish, 
of placing before you a very curious fossil from his select and elegant 
collection. This fossil, which is represented Plate XII. Fig. 3, is chiefly 
composed, judging from its weight and hardness, of flint, a nd was 
found in Essex. It is formed of roundish but rather flat bodres, in 
the centre of each of which is a small depression. Prom two of these 
bodies being, even at present, connected by a small process, and by 
small protuberances, like the terminations of such processes, appearing 
on the sides of several of these bodies, there is great reason to sup- 
pose that they were all originally thus united. From all these circiim- 
• stances, I trust that it will not be too much to presume, that thfe Icto^ 
i&il is of the same nature, if not of the same species, with titose which 
are represented Plate VIII. Fig. 10. 

The almost transparent chalcedonic alcyonite, from France, Plate 
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XII. Pig. 8, is an interesting fossil ; terminating, at the lower end, in 
a point, from which the pedicle proceeded, and having in its supe- 
rior part, the opening into its larger cavity, and on its sides the name* 
rous openings, in which its peculiar hydros had their residence. 

I must once more observe, before I quit the fossils of this family, 
that I have, in several instances, classed as alcyoniaj bodies, which 
appear, in some respects, rather to accord with the genus doris^ asddiay 
or actinia; but which, in their general characters, differ so widely 
from any of these bodies with which we are at present acquainted, as 
to prevent their being placed under any existing genus. Here, 
perhaps, they had better remain, until more illustrative specimens 
shew their real nature, and the genus to which they more properly be- 
long. 



LETTER XVI. 

NCRINITES AND PENTACRINITES....TROCHITES... HISTORY OF...VA- 
RIOUS SPECIES DESCRIBED....ORIGINAL ANIMAL MEMBRANE DE- 
MONSTRATED..,. SCREW-STONE. 

We shall now proceed to the examination of a series of animals^ 
which, whether we consider their extraordinary forms, the immense 
numbers in which they must have existed, in a living state, in the for- 
mer world ; or their being now, except in a solitary instance or two, 
to be traced only by their petrified remains, under the surface of the 
earth, or on the summits of mountains, undoubtedly oflFer to us as 
rich a field of observation as the most arduous inquirer could wish to 
explore. 



i 



158 

Differing eBsentiatty in their characters from everj other z6ii«^ 
phyte, either fossil or recent, their- examination,' if pursued with 
even a modemte {Portion of success, cannot fail taeicite a high de- 
gree of interestl It must, however, be remarked, that these circum<» 
stances, which arti supposed to render the investigation so interesting, 
are necessarily «such as also tend to render it more difficult. Hie want 

of analagous appearances in other substances, either recent or fossil, 

■ • * • ■ 

must necessarily thuch impede the pi'ogress of the naturalist, who it 
endeavouring to ascertain the original forms of these animals, by 
putting together fragments, which have now actually become sub* 
jects of the itaineral kingdom ; and which were separated and dis* 
persed before the existence of the present world. Still greater will be 
the difficulty, which must accompany the attempt, to obtain some cor« 
rect notions respecting the various habitudes, and the different modes 
of existence of these animah^ from materials so imperfect. 

These bodies are separated from all the other zoophytes, by this 
distinguishing character — their trunks and limbs ere firmed phones w* 
ticulated with each other by imrfaces, ^rkid ttith ajUmform orMHfm^ 
figure. From the external fbrms of these bones, a natuind division 
of these animals into two sections, or perhaps genera, taket place: 
those, the bones of which have almost all a eircular or oval circum^^ 
ference, have been hitherto termed EiircRiNitss; and tfioscj whose 
bones nearly all possess a pentagonal circumference, have been dii^ 
tinguishedby the term PENTACRiNiTiBS. 

Many of the terms which are a;t present applied to the respective 
parts of these animals are undoubtedly objectionable* This is, indeed, 
a circumstaface which might with reason be expiated, sitioe these 
names were given to the sevieral parts soon after then* first dis0Overyj , 
before any just notion could be formed respecting their real nature, 
or the relationship which existed between them. A fancied resem- 
blance to somfe known figure was generally, thettfore^ the capricious 
circumstance on which their appellation depended,, as may bepei^ 

VOL. II. X 
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li in the various terms which have been employed to designate 
the smaller parts of the animal ; such as asteriae, trochitae, &c. 

Whilst seeking more appropriate names, I shall employ the same 
delicacy, as is demanded on any other occasion, of interfering with 
accepted terms : I shall endeavpur to obtain such names as are fitted 
to the parts of an animal, with as little change as possible of the 
terms now in use ; many of which having been derived from the ve- 
getable kingdom, must, however, of necessity, undergo alteration. 

Whilst thus endeavouring to adapt proper names to the respective 
parts of these animals, it will be proper to take a view at the same 
time of the uses of those parts ; since it is hoped, that we may there- 
by be led to the adoption of such terms, as may be employed with 
most propriety' for their designation. 

Several bodies have been discovered, which, from their form, the 
manner in which they are disposed, and from various other circum- 
stances, h^ve been considered as the inferior terminating, or radical 
part of these animals. These it seems proper to regard as the inferior 
cHreinities of the animal ; but whether these existed in a loose float** 
ing state,!' furnishing the animal with the meftns of merely temporary 
attachmentf and voluntary removed; or whether they served, like the 
extended and flattened bases of the Gorgonia^ to fix the aniijnal im« 
moveably tp one particular spot, cannot, perhaps, be known : the de* 
te]rmination of this question will not, however, afiect the name here in- 
tended to be employed. Pedicle, or Astropodiunij long used by 
orjrctologists, appears to be generally applicable to such substances. 
AstrojHKUum, implying the pedicle of a star-shaped animal^ is un* 
doubtedly very proper, in sonie particular instances ; but the word pe** 
di.ele appears to be preferable, on account of its being more capable 
pf general application. 

Instead of the term stalky so generally used with referepc^e to the 
item of the stonei ^ly, we shall adopt that of trunk : and with rc^- 
apect to its component parts, so long known by; the names Trochitit^ 
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EntrocfUj and Asterke^ I shall consider thenii and shall most com- 
monly speak ofthem^ as vERTESRiE, joined or disjoined; and penta- 
gonal or cylindrical : and instead of stirts or wires^ we shall mark* the 
processes which go off laterally from the trunks by the terms veetb- 

BRAL APPENDICES. 

The basin formed at the superior part of the trunk, by that whick 
is termed the pentagonal base by Rosinus, and in which there is evefjr 
reason to suppose, that the organs for the reception and the. digestion 
of aliment were placed, I shall term the pelvis: and the sub^ 
stances, by which it is formed I shall consider as ribs, clavicles, 
and scAPULiE. The articulated parts, not longitudinally divided, 
proceeding from these, I shall consider as the arms ; when divided, 

• 

the HANDS formed of two fingers; and the innumerable, articulated 
appendices, proceeding from these, the tentacula. The remains of 
the vertebral column of these animals are so numerous, and at the 
same time so varying in their forms ; and, in consequence of their 
being seldom found united to the other parts of the animal, caii so 
rarely be classed, with any certainty, with the species to which they bc^* 
long, that it appears to be advisable to examine them first generally, 
and afterwards to point out, as nearly as may be, those which belong 
to the several species of this animal which may fiill under our ol> 
servation. 

Small stony bodies of a circular form, some very thin, others cy- 
lindrical, and others almost orbicular, marked on their flat surfaces, 
with minute istrise ; and on their margins, with small indentations and 
projections, have been long found in the earth, in diflRsrent parts of the 
world, and have acquired different names, according to the whims 
and caprice of the vulgar. In Germany, they have been named Span^ 
gensteinesj from their likeness to the beads of a necklace ; and Roeder^ 
steinesj from their • rays passing from the centre to the circumference 
like the spokes of a wheel. In Upper Saxony, they are known by the 
appellation of Bonifadus Tfenninge^ or St. Bonifagius's money ; they 
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being found in great plenty on a mountain near Giinserode, in the 
neighbourhood of Frankenhausen ; which mountain obti^ns its name 
from St. Boniface, the tutelar saint of the Thuringians. The West- 
pbalians have also called them Hunuthranens ; the vulgar having consi* 
dered them as the petrified tears of giants. Those which have ac« 
quired a degree of thickness beyond some others, have been named 
JLapiV/ei caseifarmes^ from their cheese-like shape ; or MuhUteme$y from 
their supposed resemblance to a mill-stone in miniature : and those 
whose length rather exceeds their width, have been termed Mo^ 
dioli lapidei, from their bearing in miniature the shape of a bushel 
measure. When their sides were tumid or convex, they were, from 
their cask shape, called Cadita^ VohoUt doKatay and Volvoke utriculattt r 
and from their surface bearing a resemblance to a wheel, they have 
been tinned Jlotukt lapidea. ... 

In some partaof England they are called Fatrtf -stones; and inother^^ 
St. Cntbber^s b$adSf owing to their central foramen allowing theip to 
be strung like the beads of a rosary ; but the general tQfpif by wfalcll 
they are known by the admirers of fossils, is that of Trochites* ' Whe^ 
conjoific;d tpigethec by their flat surfaces, in a columnar form, the se^ 
nciis torined Entrochus. 

iVgricola^ speaks oftrochita^ lapides judaicce^ and similar stones .being 
found ill the fissures of the spotted, and of the whitish ash-coloured 
marble. Because, he says, this kind of marble being wetted, the 
water filtres, so that such stones are formed, by that which separates 
from it. But because marble is for the most part hard, and but little 
is separated from it by the water, these stones, therefore, are but 
small, and are frequently forced out of these fissures by the foreb of 
the water -f. 

Not only the names and the descriptions, but this opinion, of Agri- 
cola, respecting the formation of these fossils, were long adopted Ify 

♦ De Natura Fossilum, p., 256. t Dc Ortu et Causis Subterr. Lib. IV. p.. 513. 
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succeeding mineralogists. Lhwydd, however, in his letter to Dr. Ri- 
chardson, in 16989 offers some very rational opinions respecting the 
origin of these bodies : having, as he observes, suspected that every 
species of entrochus had proceeded from ftome kind of sea-^tar, he 
was induced, supported by the arguments contained in liiis letter, to 
positively assert, that to be the fact, which before he had only sus** 
pected. He also contributed much to promote the knowledge of 
these bodies, by the jBgures of theni which he annexed to his woiit:* 
Lachmiund had» however, preceded him in this respect;, having 
given a series of figures, in which he had marked several of t^e pecu- 
liarities of both trocbitie add. of eatrochi. The ppinifm of Lhwydd 
was adopted l>y:I;ab^Hi8»;SQhe!ilchMff9 .and others ; ^ whilj^t Charleton, 
Mylius, Leibnits, and eapdciaUy. BuUOQr. .w^^hafd bo xe^^u^^jCQUT 
tended with Wiaodvwdk ;»gaifisit ttie..ipijserai..^ pf ,foss^ ci^iids, 
were alsd rcoaviated Oftb^ animal origin of t|ieM bodies; although 
they did not j^retend to deterniine tQ whpt kio4 pf anicoal they had: 

belonged. . - ^ ! ^ :! , , 

Hell wing, although aware that Mylius had referr^ jtihe .tvoclutse^. 
&c. to the animal kingdom; and that Lhwydd had imagined them to 
have belonged to some species of the seap-star^ formed the opinion that 
they were rather refen*able to the fossil corals; and^ of course, consi- 
dered these bodies, with the corals, as belonging to the vegetable king- 
dom. Lesser, in his work entitled Litho^theology, ^s well as Haren- 
berg, who had paid very considerable attention to this species of fos- 
sil, were also satisfied of their vegetable origin. ^ 

To this opinion of their vegetable origin, our celebrated country- 
men, Ray and Lister, agreed : they, ho\^ever, contiibuted considera- 
bly to increase the knowledge respecting them, by collecting and 
comparing various specimens. In this work they were much assisted 
by Mr. Beaumont, by whose industry several very valuable remains 
of these animals were collected. I shall here introduce the opinion 
of this gentleman respecting their original nature, since it will serve 
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to evince how little information on this point had been obtained at 
that period. 

^^ The main consideration concerning these figured stones, which I 
call rocA:p/an/5, is, whether they are parts of plants or animals petrified, 
or lapides sui generis^ to which latter opinion I incline. Indeed, the 
figured roots, on which these rock plants sometimes grow, (as appears 
by the impressions of rays on their tops, answering to those in the 
joints of the plants, and by the impressions of oval joints there,) may 
give us some suspicion that they once belonged to an animal, whether 
it were 9 species of the stella arbarescensy or some other ; but those 
trunks of stone plants (entrochi) cannot be looked upon as parts of 
animals, with the least show of probability ; and I think them almost 
as hardly reducible to any known species of vegetables *." 

But it would be, indeed, endless to enumerate the various con- 
jectures, which have been formed respecting these bodies ; by some, 
they were supposed to be the vertebrae of some species of cartilagi- 
nous fish; by others, they were concluded to be mere capricious 
forms of a sportive creation. 

It remained for the intelligent and indefatigable Rosinus, to supply 
us with accurate information respecting these bodies ; and to place 
before us a correct sketch of their numerous species. Aided by his. 
labours, by the remarks of Mr. Walch, and by those specimens which 
I may happen to possess, I shall now place before you an account of 
such of these bodies as appear to me to be most necessary to be par- 
ticularly noticed. 

The Trochitje are spathose circular stones^ of different thicknesses^ 
with flat y concave^ or convex surf aces^ with various markings^ and pierced 
with a central hole. These we may divide into those, the central 
hole of which is circular ; and those in which the central hole is poly- 
gonal ; and then may distinguish them again by the markings on their 

* Philosophical Traosactioos, voL xiii. p. 277. 
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broader surfaces. Trochitae, with a circular hole, may be divided into 
the following species : 

The first species has striee passing nearly straight, from the centre 
to the circumference. This trochites, or vertebra, is figured and de- 
scribed by Rosinus, Tab. VII. Cap. III. Class A. 1, 3, S, and is here 
represented, Plate XIII. Fig. 13. The striae of this trochites. appear, 
to the naked eye, to pass straight and undivided to the circumference; 
but it may be discovered, by the aid of a magnifying glass, that the 
rays are not arranged eiactly as might be expected, the same striae^ 
not being continued all the way, but, in some places, apparently rami- 
fying; and in others, having fresh stris superadded in the intervals, 
towards the margin, to supply the vacancies which would necessarily' 
be left by the diverging of straight rays, pa.ssing from the. centre to the ' 
circumference. A sketch of the manner in which the rays of this • 
trochites are disposed, is given Plate XIII. Fig. 14, as taken by the 
aid of a lens. 

On viewing these trochitse, when united together in the entrochus, 
or vertebral column, with the aid of a strong magnifier, the articula- 
tion will be seen to result from the reciprocal rece'ption of the emi- 
nences of one of these bodies into the depressions of the other. This 
observation is applicable to the articulations of entrochi 4n general. 

The second species of this kind. Fig. 15, has its exceedingly fiuQ 
rays passing directly from the centre' to the circumference, and dis- 
posed, on the one side, on a concave, and on the other, on a corres-^ 
ponding convex surface. It is figured by Rosinus, Tab. VII. Cap>i i 

VIII. B.2t. 

Possessing but one specimen of this trochites, I am unable to as«^ 
certain the figure of the entrochus, into the formation of which it en- 
ters. Neither is its entrochus noticed by Rosinus : but as the sideg 

m 
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* Tentaminis de lithozois ac Litbophylis Prodromus, p. 64. • • ' ' ' 

t TentBnuDis ie* Litboadsi p. 70. 
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of the trochitcs are rounded, the sides of the entrochus must aeces- 
sarily be formed in alternate round ridges and depressions. 

The third species. Fig. 16, has its opening in the centre of a de- 
pressed area, the broad-raised margin surrounding which is radiated 
with fine striae, like the former. This trochites is noticed by Rosinus* 
Tab. VII. Cap. III. A. 3. 

The fourth species, Fig. 11, has a flat, smooth, central surface, sur- 
rounded by a crenated margin, and is of a cylindrical form. Tro- 
chitae of this species are figured by Rosinus, Tab. VII. Cap. I, A. 1, 
2, 3, 4; Cap. II. A. 1, 2, 3, 5,6. The entrochi belonging to this spe- 
cies. Fig. 1 and 2, assume different forms dependent on the shape of 
the sides of the trochitte, of which they are composed ; the trochitae 
in the one. Fig. 1, being gently depressed in the middle part ; whilst 
in the other, Fig. 2, they possess a small degree of convexity : the 
articulating surface in each specimen being formed by a smooth cen- 
tral surface, with a crenated margin. Fig. 12 represents one of this 
species, which has a smooth central surface surrounded by a deeply 
crenated margin ; the radiating eminences being so broad and so 
rounded off, as to bear somewhat of the appearance of a folded leaf. 
Rosinus describes several trochitse which have a similar appearance. 
The corresponding entrochus, as might be expected from the size of 
the marginal notches, is characterised by the greater width and round- 
ness of the indentations and markings at the articulation. Rosinus 
describes another trochites, in whicli a circle is interposed between the 
central hole and the crenated margin. He also describes another tro- 
chites of a singular kind, having the two sides unequally marked; 
eleven rays being observable on the margin of one aide, and fifteen on 
that of the other. The trochites, Fig. 17> wliich I consider as the 
fifth species, has rays of a curious structure. Concentric depressed 
circles, closely set, repeatedly divide each ray into several parts. 
The surfaces, therefore, are covered with small protuberances, regu- 
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larly jdisposed in concentric circles^ and, at the same time, in rajrs^ 
converging from the cireumference to the centre. 

The numerous difierent markings of figures, observable on the flat 
surfaces, of the iroehittt,.: shew: what various means nature some* 
times employs: to produce, a similar effect : thus increasing the beauty 
of her productions, by an unceasing variety of forms. In bq instance, 
hardly, is litis ;spdttiye luxuriance more evident, tl^an in the en- 
trochite. Fig. 18;.* It is there, seen^ that the striae are more thickly 
disposed in some fdace8;tfaati in others^ Some of these striae 'pass di- 
rectly from .the centre to the circumference; others pass through only 
half that space. Some jure undivided, whilst others are bifurcated; 
the whole .forming a surface singularly beautiful in its appearance, 
and well fitted for the office for which it was formed. This trochites is 
represented^ nearly double its size, that the disposition of its striae 
may be betti'X seen. 

The siith species. Fig. 3^ is rather uncommon ; it is beautifully, 
marked over the whole of .each, surface, with undulating and ramify- 
ing ridges and correspondent depressions, elegantly disposed irom 
the centre to the margin, where they terminate in exactly regular dis« 
tances. This trochites is represented of twice its natural size, the 
better to shew the curious forms onits articular surface. 

The eighth species of trochites. Fig. 19) I believe also to be rare* 
It is perfectly circular ; and from its circular central foram^i pro- 
ceed five phylloidal rays, which terminate in equal distances, in a 
narrow crenated margin. 

The trochitae with a stellated central foramen, as well as those, with 
a circular foramen, may be divided into several species. The first of 
these. Fig. 20, is closely beset with very fine striae, passing diiectly fjx)m 
the centre to the circumference, in a similar manner with those of the 
trochites, Fig. 13. The central foramen of all the following specimens 
are pentagonal, except where otherwise described, hi the second spe-> 
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ciesy the central opening is in a smooth concave surface, which is sur- 
rounded by a finely crenated narrow margin, as is shewn in Fig. SI. 

In the third species, the opening is in the centre of a circular, de- 
pressed, central surfiu^e, which is surrounded by a broad, raised^ and 
finely crenated margin, as delineated in Fig. 3S. No representations 
are given of the entrochi which are formed by these three species of 
trochitSB, since, as their margins are similar, no diffisrence ean beob^ 
servable in their articulations, when viewed externally : for similar 
reasons tlie figures of several of ^e entrochi are oinitted. 

The fourth species, Fig. 23, is of a very curious structure. Its five*^ 
rayed opening is surrounded by a small finely striated circular area^ 
around which is a smooth circular groove, surrounded by a raised 
marginal ridge, the upper and inner part of which is finely crenated* 

The corresponding trochites with the last, appears to be the one re» 
presented, Fig. 25, the body of which bulges out considerably, aad 
its articulating surface, which b formed of a smooth area round 
the central opening, surrounded by a margin crenated on its outer 
part, IS exactly fitted to be received into that of the former trochites, 
and to constitute a series, such as is represented Fig. 41. 

The most common form of the stellated opening is that with Ave 
rays. There are deviations, however, from this form, as in the tro- 
chites. Fig. 26, where the central foramen has three obtuse rays^ fii>m 
which proceed minute strise, which pass directiy to the margin, 
s By different arrangements of trochita^ varying like those rqM^ 
sented Fig. 23 and 25, in their size and form, entrochi of different 
figures are obtained, as are instanced in Figures 5, 6, 8, 42, 43 and 44^ 
It'ht specimen. Fig. 8, which is a little bent towards its upper/p»it^ 
is partiinikurly interesting, since it serves to demonstrate,, that Aius 
peculiarity of form is particularly, fitted for those entrochi .whish 
form that part of the trunk of the animal which is nearest to jtsr head.* 
But this circumslhnce will be particularly attended to, when inquire* 
ing into the uses of these parts. . 
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In several trochitae^ projecting points are observable on their sides ! 
some of these appear ta have been intended chiefly for ornament : 
such appear to be the five regularly disposed processes on the trochites 
at Fig. Sf^H.whichy from their regular position, alradst give to the tro- 
chites a pentagonal form:. The eotrochus, Fig. 7* is c^ ;t very peculiar 
form. It is composed of plain trochitae, alternating with sharp-ridged 
and with kndbbed trochitsB of a larger diameter. This specimen is 
not in that state; of perfection to alloMr of its being determined, whe^ 
ther or not the dcnbbbed processes have served the purpose of articu^ 
lation with aay other bodies, which have gone off laterally ; a circum** 
stance which is rendered very probable, by the regularity of their 
form, and disposition. It is to trochihe of this species that Mons. 
Davila gives the name of Trachites epinewesj and to the minuter 
points of which Rosinus applies the term Aadei nUnimL 
' The entrochi. Fig, 4, 9$ 45, 46, have also lateral processes. lo 
these sufficient marks are discoverable, by which it may be determined, 
that these have been cCTtainly for the purpose of articulation. .Thus, 
ibr instance,, by the aid df the tens. it. is discovered, thut the lateral 
process of tike trochites. Fig. 4, is ndtonly a regular concavity, with a 
CTenated mai^n, but that these: is ako, in the middle of the cavity, a 
small canal, whicK pierces through the body of the trochites, and 
]MS6es iltto the ctommon cental cavity af the chain of trochites, or 
spinal canaL By this is shewD,^i|ot.merely l^t this was an articulating 
surface, but that a dne commanicatioQ was. here also preserved with 
the general organ of sense and of motion. 

' Fig. 45 represents an entrochus which is vary interasting* O9 the 
uppermost cf the tarochitis which compose it, three /of these articulate 
ing ptxx^esses are observable.: a minute trochites is also discoverable on 
two of these processes, being the fi»t of the new or second series of 
trochitae. 

The distorted column. Fig. 9> presents us with a set of trochitse 
which are ornamented by small projections on their sides. These 
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have evidently been intended for the purpose of articulation ; ^ince^ 
on two of these trochita?, a real crenated articulating surface is ob^ 
servable. 

Fig. 2S represents a single trochites, on one side of which is a cir- 
cular^ concave, articulating surface, with a crenated edge and a cen* 
tral foramen. 

Entrochi are sometimes formed of trochitse, which are smaller at 
one end than at the other ; and the trochitae being adapted to each 
other, by the small end of the larger being attached to the larger end 
of the next trochiteS in size, the entrochus itself bears a conical form. 
Other varieties are observable in the forms, both of trochitae and of en- 
trochi, which will be noticed as they occur. 

There is, however, one species of trochites which may be noticed in 
this place. This species is chiefly found, it appears, in Somersetshire: 
it is of an oval form,: with a central foramen, from which, towards 
each end of the trochites, passes a slight ridge, and in others a small 
groove. The following account of this fossil, given by Mr. Beau- 
mont, jun. of Stony Easton, in Somersetshire, appears to b« so 
very accurate as to claim being introduced here in his own words*. • 

*^ Mr. Lister mentions one trochite he found, of an oval figure, the^ 
rays scarcely apparent, and. a very small point in the place of the pitfa^ 
I have of this species, with entrochi the same, (if these, hsrving lost 
the figure, may retain the name of t^^x^ ;) some of them have good 
large holes in the middle, like other trochites ; but their bore is oval, 
according to the stone. I have many other trochites of this kind^ 
but With this difference, that these have no rays, but are joined toge* 
ther only by oneridge^ which passes directly along the middle of the 
stone, the long way^ there being a furrow in the other answering to it ; 
these have also a small peck in the middle, making but very little 
impression in the stone, and seldom passing through it, though I have 
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of this sort with indifferent holes as the other trochites, but snch are 
commonly pointed at their ends, and not carried out with an oval 
round as the others. There are some single joints, which are shaped 
with a double oval, that is, the oval in the upper part of them stands 
clean contrary to the oval in their lower part. In some again, the 
ovals do not stand extremely opposite to each other, but only the oval 
in the upper part of the trochite seems a little wrested from the di- 
F^t line of the oval in the lower part, so that tliey stand bend-ways 
to each other, like a St. Andrew's cross; and there are entroehi made. 

• 

up after this manner ; and I find most of the oval entroehi grow^ 
crooked and twisting. There are of these oval kinds of all degrees 
I of thickness and tiiinness in their joints, as are foiud in the round 
ones, and so for the bigness of their circumference, their smoothness 
an their outward circle, uid their roughtiess with ridges, knots, and 
branches, the length of Vthe entroehi^ their injuries. Sec.'' The speci- 
mens delineated at Fig. 33, 40, and 41, will illustrate the foregoing 
remarks* 

I believe the difference of colour, observable in difierent trochit«, 
almost always depends on the nature and quantity of any irapreg* 
nation with which they may have been pervaded, whilst acquiring a 
lapideous state. Hieir general eolour is ^vhite ; but from different de- 
grees of ferruginous impregnations, they pass from a yellowish white to 
a pretty full yellow colour. They are also sometimes of a greyish 
blue ; and; according to M. Schulz, of a greenish colour* One spe- 
cies in particular, I have frequently seen of a reddish brown, and M. 
Walch speaks of some as being sometimes of a pale red. With re- 
spect to these M. Walch remarks, that when they possess a red tin^, 
which their matrix does not partake of, we [may have some right ttt 
suspect that it may be the remains of the colour of the recent ani- 
mal ; since, he observes, there are jointed sea stars of a red colours in 
this opinion I am disposed to concur, from what I have observed in 

« 

one particular mass of these substances. M. Walch, however, will 
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not allow that a similar inference should be made in favour of those 
which are of a green colour ; although tiie recent Palmier Marin of 
M. Guettard was of a green colour; since the other petrifactions ironi 
Plauen, whence the green trochitae have been obtained, are many of 
them of the same colour, and evidently from an impregnation. witli 
copper. 

Upon exposing the external parts of entrochi, &c. to the action of 
weak, acids, I had repeatedly observed, that on handling them, they 
yielded a slippery feel ; and was thence led to conjecture, that, be* 
sides the investing matter so evidently observable about the inferior 
extremities of encrinites, a membranous covering might have been 
spread externally over the whole of the vertebral column, limbs, &c. 
of these animals. 

With the hope of obtaining some information on this subject, I 
therefore suspended an entrochius, consisting of two trochit^ similar 
to that wjbich is depicted Plate XII{. Fig. 19, during twelve hjoursiD 
vinegar. Upon examining this, itwas found to be reduced to nejirly hfi)f 
its size i the remainipg fragment being perfectly smo^tkyand ifipi»fiuii 
any adhering matter. Suspecting that the acid had acted ifiCh too 
giuch forcct I suspended a similar entrochite, formed of two tsoc)ii|«i| 
in two ounces of water, to which ten drops of xnunatic acid had'^beeil 
added. On ezamioiag this, after twenty-four hpurs, I fouQd4M^fml 
membraneous fioqculss ^hering to its sides, and.qn attempting tp re- 
inove it, for the sake of obtaining a closer inspection of it^ t^e kou 
tie, by accident, suffered a sudden jar, and immediately a fine traoa* 
parent menibrane separated from about three-fourths of the inferior 
vwftK^e of the trochite, and hung suspended from it in the fluid; bear^ 
ing eveiy mark of that surface, and most particularly of its cremated 
pdge. A faithful representation of the appearance of this preparation^ 
wluch was preserved two or three months, is given Plate. XIII. Fig. 
47* . Thus was afforded another instance of the curious fact» of the 
extrication of an animal membrane from a mass of stone, in which it 
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had been imbedded, and with the particles of which it had been 
pervaded for several thousand years. 

Rosinits^ having remarked the separation of several laminse from 
fossil shells^ each preserving the regular form of the shell : and having 
also observed in several circular asterise, which had undergone a con- 
siderable degree of decomposition, that one layer separated after an- 
other ; and that, although the size of the stone became thus dimi- 
nished, the figure, which it had before possessed, was still preserved, 
he was led more closely to examine into their internal structure. For 
this purpose he rubbed down several asteriae on a proper stone, and 
found, that although he thus reduced their size, yet the same figure 
which had adorned their surfaces was still discoverable, when the new 
surface was brought up to a polish. This circumstance, though most 
easily demonstrated, in pentaphylloid asteri^, is, he observes, al- 
though not so constantly, nor so easily, also demonstrable in the other 
asteriae. 

From this circumstance he infers, that the increase <^ these bodies 
must have taken place, by the regular apposition of new matter on 
the original figured surface ; and that hence the original figure is found 
to pervade through the whole substance *• M. Walch, however, con- 
tends that Rosinus is here mistaken, and asserts, that the markings on 
the horizontal sur&ces of these bodies are but superficial, and should 
be considered as so many apophyses fr 

To enable me to form a just opinion on this point, I rubbed down 
several trochites and asterise ; and was thereby satisfied, that neither 
the star nor the flower passes through tiie whole substance, but^^ on 
the contrary^ that, in by far the greatest part, diey are not diBCOvei^ 
able at all beyond the surface. In that species of asterisB, whose cir- 
cumference is nearly circular ; and this species Rosinus describes as ex^ 

* De Lithozoby p. 9. 

t Recueil des Monomens des Catastrophes, &c. Tom. II. p.OT. 
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Libtting appearances most agreeable to his opinion^ this circumstaiice 
appears to be more difficultly ascertained. The figures are here strongly 
relieved from the surface on each side, these forming the chief thick- 
ness of the stone, so that whilst rubbing these down, if much care be 
not taken by frequent examination, the intervening space is soon 
passed through, and the figure of the other side becomes gradually^ 
displayed. To make this examination with most success, the asteria 
should be rubbed down obliquely ; and tl>en, on that part where it is 
most rubbed down, the figure will be found first to disappear, and an 
opportunity will thus be given, by which the intervening substance 
between the two stars may be discovered. 

This circumstance appears, however, to be completely decided by 
the agency of the muriatic acid in the preceding experiment, since, 
upon the separation of the crenated menibrane, on whicli had been 
deposited the earth, forming that which we may, with M. Walch, 
consider as an apophysis, or rather as the cartilaginous medium forar- 
ticulatipn^ the acid was allowed ta continue its action; and the sur- 
face from which this apophysis had separated, being then examined-, 
was found perfectly plain. 

One of the ossiculse of this animal, which I have considered as the 
ribs, was also exposed to the action of the muriatic acid in a very di- 
luted state. In thi^ instance, as in the former, as the calcareous earth 
was removed by the muriatic acid, numerous membraneous fioccultt 
were very distinctly observed, depending from various parts of the 
fossil. 

The fossil, PlateXIII. Fig. 10, known in this country by the ilNapplied 
term of ScRfiw-sTONB, and called by the French Vis Depressoir^ is a cy- 
lindrical column, composed of lenticular disks marked with fine lar 
dialing striae, attached to each other at the centre. The edges of 
these disks are, of course, from the apposition of two convex surfaces,, 
separated at some distance from each other; considerable diiference,. 
however, is observable, in this respect, in different specimens. The 




convesity is sometimes so trifling, that the edges very nearly approximate. 
In this case, the disks necessarily exceed in number those which till the 
same space, but whose convexity, and, of course, whose central thick- 
ness is more considerable. The size of the disks is not always the 
same, even in the same column ; nor is the shaft with which they are 
united always of the same form, it being in some circular, and in 
others, pentagonal or stelliform. A variety of appearances also are 
observable in these fossils, dependent on tlie absence of the shaft, or 
the absence of the whole or a part of the disks. The size of the co- 
lumns, and of course, of the cavity in the stone iu which they are con- 
tained, varies, from the eighth of an inch to nearly two inches iu 
width ; the size of the cavity in which the column is contained, it 
must be, however, remarked, always exceeds, and sometimes very 
considerably so, the size of the column. The number of disks in a 
column is also very various : sometimes not exceeding three or four, 
and at other times amounting to upwards of thirty. The ends of the 
several cavities containing these columns are striated, in the same 
ioanner as the disks themselves, and have the columns attached to 

eir centres ; the vestiges of the broken shaft being observable, whea 
Jjie column has, by accidental injury, been removed. The sides of 

ise cavities are also marked by concentric lings, which, as has been 
ibserved of the disks, are, in some specimens, disposed much more 
lo?ely together than in others. On the sides of these cavities, and 

tween these rings, very small projections and depressions art also 
sometimes observable. The substance of which these stones are 
formed have generally been supposed to be of a silicious nature, but 
Mr. Walch supposes them to be a hard and compact spar; acknow- 
ledging, however, that those specimens which are obtained from Hut- 
tenrode are of a hardness nearly equal to quartz : a circumstance 
which he attributes to the ferruginous particles with which they are 

letrated. They are most commonly of a deep brown colour ; evi- 




detidj frofd ^ introduGtioHi of a conudflrable fKoportioa oi cacho- 
sate or oxide of ironr into thw compositioD. Those which aifB ob^ 
taified ^m filack«il)iirg, are g^oeraHj oi a deeper colour thaoitboafr 
whicb 'fire ind in England. 

The nature of theae bodies vms^ for a long timet entirely unknown^ 
In 1751 Mr. Liebefotk, of HettBtedt^ published ao essay on. the <m^ 
gin ^ these substfmcea in the Hamburgh Magasine» iia whkk he eo^ 
deavoured to prove^ that theaa cylindncal bodies weie (Ik: nraMifla 
of some totally unknown animals, wbic^,. Uke tihe earth-iroont had tho 
power of contracting and of elongating theiaselves. This ofMogdon w^ 
opposed by Mr. Iiehman, who contended^ that these stones owed theiit 
peoKliar forms to tdie rays, of Um Caput Medusm, impcegna^d with 
iton. M. Vogel faaaarded 1^ €(mjeetttre> that these forms mi|^ ari^a 
ttom parliciUar species of stceMbites. A satis&ctory explaaatioii o^ 
the origin of l^nese bodka waa first girea by Mr* Sehulne, who^ attrlt 
buled tbttr lohnatioh to tike introduction and deposition of aa 
ochfousi matter in tha cavities of entrodiir 

Whoever w^ take the paina. to examine theititecfial irtmetuMt end 
(be cavities existing in the vertebral! column (^ the* eacrinite) and wiH 
also attentively view the sciew<>stone» cannot hut perceive, how exactlj 
the cavities of the one correspood with the prcfecUng parts of tb) 
othev ; and bow certain it isi that the screw*stone is the ca$t of tfaa 
internat part of thia eoluain. 

But little difficnlty wilt, I believe, occur in explaining the nMmnet 
in wiiich thia east is formed. Uteae columns, being immersed im 
water, hetdiog earthy pavtidet, tnerefy i» a state of diffusMOt 
would gradnaNy have every tovity filled with, the earth which wq«|| 
be hefiee d<epes»ted ; and would also become surrounded witik ail 
earti^y mass, which, having gmd^aally acqoiied & pulpy staJbe^ woold; 
as evaporation proceeded, obtain^ w^h that whaeh had filled tii 
the cavities of ihtg^ eblnmn) a stony bavdnesa: dUis we sli o ald 
have the calcareous animal remains completely filled withj, and im- 
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bedded in, stone. The next stage in this assumed process would he 

the filtration through this stony mass of some menstruum, probably 
water slightly impregnated with sulphuric acid, yielded by the de- 
composition of superincumbent pyrites, carrying with it a portion of 
iron. Tlie effect of the filtration of tliis fluid tlirough the mass may be 
easily conceived ; — the acid, combining with the lime, would part 
with the iron, wiiich would be left united with tlie silicious and ar- 
gillaceous particles, whilst the lime would be gradually removed. 
Thus, by the perpetual accession of this very dilute acid metallic 
solution, the whole of the calcareous matter, as well of the involv- 
ing matrix, as of the animal remains, would be carried away i 
and iron, with perhaps a minute portion of sdex, deposited in the 
smaller interstices of the investing Btone, and of that which fdls the 
cavities of the entrochal column. By this femoval of the calcareous 
earth, the space which it possessed would, of course, be left empty, 
And a solid substance would remain, exactly answering to the cavities 
trhich the vertebral column originally possessed. 

The doubt expressed by Mr. Walch with fespect to the presence of 

I ^lex in the screw-stone, led me to make an examination of such spc 
Cimens as I possessed. 

All the detached specimens which I could obtain, being thirteen in 

\ number, were placed in a glass vessel, and covered with diluted ni- 
tric acid, when a very considerable effervescence took place, which 

^ was soon found to proceed from one specimen. This specimen be- 
I ing removed, it was directly ascertained that the acid exerted no ac- 
l.tion on the remainder; and that they, like their containing mass, were 

T chiefly formed of silex and alumine, whilst this specimen alone was 

L Jbrmed entirely of a very pure calcareous spar. 

I will now endcavoor to explain the formation of this fossil, aware 

r«f the difficulty of the task, as was observed, when speaking of some 

fof the fossil substances from St. Peter's mountain. This fossil body 
entirely composed of a carbonate of lime in a spathose state, and 
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has taken its form by exactly filling the cavities ot the original or* 
ganized fossil, which also owed its solidity to the same earthy sub* 
stance, a carbonate of lime, disposed on, and held together by, a very 
small portion of gelatin. The difiiculty of the explanation consists 
in the ascertaining of what agent could have so completely removed 
the mould, without having manifested the least influeiice on the cast, 
whilst the component parts of both so nearly agreed. 

The consideration of the actual difference in the constitution of 
the cast and of the mould leads, in my opinion, to the desired expkr 
nation, and shews that the only agent employed in the removal of the 
mould was water. Let us suppose a part of the vertebral column of 

• » * 

the encrinus to be so situated as to be immersed in, or constantly ex* 
posed to, the instillation of a fully impregnated solution of car* 
bonate of lime. From this circumstance, after a certain period, the 
cavity of the vertebral column may be expected to become accurate* 
]y filled with a crystalline calcareous spar ; whilst the original animal 
matter in which it is formed may be considered, either as impregnated 
or not with the same substance. After another lapse of time, this 
body thus filled, it is to be supposed, may be subjected to the action 
of water. To determine what would here take, place, it seems to be 
only necessary to consider that calcareous splar exposed to the action 
of water sufiers, through a long period, little or* no change or diminu- 
tion; whilst, on the other hand, animal substances, : ifsmich as shells, 
the crustaceous parts of animals and other bodies formed by the in* 
termixture of animal membrane, or gelatine, with carbonate of lime, 
suffer a very rapid decomposition by the agency of water alone, as is 
the case with dead shells, &c. on the sea or river shores. In these in* 
stances it may be ascertained, that the animal membrane, suffering 
resolution, particle after particle, and layer after layer ; the carbonate 
of lime, depriyed of its cement and support, gradually separates, 
and moulders away. 
Thus also it is likely to happen with shells or trochitae, enveloped 
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and filled bj the driisy cr jstaUi^ttion of tfdtSBu .The aoimal part 
ftuffers decompoaitioO) in the manner just deacribe^^ by the constant 
action of simple wat6r, whilst the crystalline calcareous matter, suf- 
ieHhg littJe-iOrbo'ebajoge; retains perfectly the forms, .which it had 
derived irom -the animal remains which have passed' away. 

In this manner, I presjutke, the calcareous casts of shells, &c. have 
been preserved . ia the mountain of St. Peter ; and thus also I sup- 
pose the partA Of thfe' yertdiral column have been removed in the 
specimen which gave rise' tQ these remarks, whiLM: the perfect form of 
the cavity of the potamn has b^n preserved. Calcareous casts of 
these bodies are^ however, I believe, very scarce, when compared with 
those which are formed in Ch^. 
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LILY £NCaiNIT£....TRUNK PBLVI8....SUP£RIOa BXraElIITf £JS.... 

NUMB£B OF BONBS IN TH£ SUPBRIOE PART QF TUB ANIMAL 

INF£BIOR £XTR£MITY« 

f ROM the view which has been hitherto taken of the component 
parts of the vertebral column of fossil encrini, no doubt can exist ;of 
Aeir being divisible into several species: to' discover the respective 
characters of these species is now to be attempted. 

From this same generalview of the mineralised remains of thesf 
animals, there appears to be sufficient reason for adopting the follow* 
ing definition, as containing the generic characters' of the fossil en-: 
crinus: 

Encrinitb, the lapidified skeleton of a zoophyte ; in which pentago* 
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naly €yHindricaU w ewii viertebriBt^ wOtk radiated w fttlhfirm €nriicubtr 
8urfaee$9 camptm a trwdt^ supporting a pelvis^ from which proceed fiet 
arm^ termtnathfg in jk^er$' mid numerous teniae ' 

The first s{^ecie8 which are shiaill examine, i« tbftt irhadi, fnwi the ltljF<»^ 
like form yielded b^j^itselosedahns, has been bitfaerto distitigiinhed i» 
the EncrinuSy Idtinm lapidiwn^ or Stooe Ltiy. 

The Ltlt Eiv'citiiriTB is distinguished by tack of its afms^dsvidimg 
into a handy formed of two fingers^ from the insids^^ofwhkk proteed^ifi' 
ticulated tentacula : the whole folding up in the form of a closed Uly4 - 

I%e vertebra, forming the trunk of this spec^ies, appear, fitHfb the 
examination of several specimens, in which the vertetNras and pelvic 
of the animal are united, to be the trochits^, figured Plate XIII. Fig; 
1, 2, 8, 19* 43, 44, as are shewn in the outline sketch, supposed fa 
be continued from the specimen, Plate XIV. Fig. 1. 

As these vertebree approach to th^ bodj of the encrinus, a cu- 
rious change is observable: the crenated surface gradually quits 
the centre, and a slight stelliform figure assumes its place. Thus the 
vertebra attached to the body of the ehcrinus obtains a stelliform sur* 
face, fitted to articulate with the stelliform surface which always ex- 
ists in the centre of the pentagonal base of the pelvis. ' An idea of 
the manner in which this change takes place may be obtained by in- 
spection of the trochites, Plate XIII. Fig. 19* 

By the vertebrae, three in number, which are yet adhering to the 
pentagonal base of a very perfect encrinite, I am eniJ>led to per- 
ceive that the third vertebrte has a slight approach to the penti^(ondp 
ibrm, the eflfect of five slight indentations on its sides. Its edge iis 
slightly crenated, and it bears slight txaces of five ladit cm its sotw 
fisice. The second. vertebra, with wliich this articulates^ is larger, and 
has also a little of the pentagonal form. Its sides are rathei: tunsid^ 
and its border^ which is broad, receives within its inner edge the 
third vertebra on the one side, and on the first the other side,:whicb 
is similar iis fcirm to tiie third, and doubtlessly bean a .star4ike im- 
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pression on the surface which joins the peittagooal base of the en- 
crinite. 

From the pecuhar nature of the articulation of the vertebrae of the 
whole coIumD, the creoated edges being exactly fitted to each otiicr, al- 
most in the manner of a dove- tail joint, it is obvious that no rotatory 
motion could have been performed. It is aUo evident, tliat as the 
motion admitted is tliat which acctmipanies the sinking in of the 
teeth of the articulation into the notches of one side, and the raising 
them out of the other, as may be seen in the specimen, Plate XIIL 
Fig. 8, it can only be in a lateral direction; but from the circular 
arrangement of the crenated surface of articulation, it is plain that 
the animal would possess the power of bending laterally, with equal 
facility, in any direction, and would thereby enjoy all the advantages 
of a rotitory power, without the insecurity with which that might 
have been attended. It is, indeed, true, that as the motion must be 
regulated by the depth of the crenated edge, and the thickness of the 
■ intervening ligament, the quantity of motion depending on each 
^ joint, must have been very small ; but wlien it is considered ibat all 
I the neighbouring joints, and, perhaps, those of almost the whole co- 
^iumn, would jwrtake of this motion, it will be evident, that in so 
^ long a trunk as this animal may be supposed to have |M>sse83ed, the 
i power of flexion must have been very considerable. 

But in almost every other animal, a greatev degree of mobiUty is 
[ aiven to tlie vertebral column, as it appitiaclies to tltc head, or to that 
I ftart of the animal whicli is intended to seize and teceive its prey ; 
[Ao in tliift aoioial a ccM-res ponding modification of thcarticulati^sur- 
Ifaces of the veitebrae nearest to the body of the animal, will befound 
|te exist. 

In every specimen of the vertebral column of the lily eacrioite 
^which I have seen attached to the superior part of the animal, tliat 
Lit of the column Bes.t to the pelvis has been, thu^.coni^sed.pf 
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vertebrae, difiering nearly alternately from each olher, -both in m» 
and form: larger orbicular vertebrae having smaller cylindrical ' bnes 
placed between them, as at Plate Xltl. Fig; 48 and 44, : and st Plate 
XIV* Fig* 1, whiere a sketch in outline is gii^«& of tbe^ cmifoinatkNi 
of the vertebral colamn from another specimen* ' 

By this most curious and well adapted specieb of articulatioo, th& 
external edge of the smaller vertebrae, articulatihg with 'llie ihner 
edge of: thoke which include it$ the mobility is vei^coOBiddrably in-^ 
dreased ;. since, instead of being limited to the? depCh^bf the breoated 
edge, it ia only limited by the collars of the larg^t Tertebrai cdming 
into con tactt whilst moving on the extenml sorfacds of the Koaller 
vertebras which they encompass, as isseeniii the specimeay^Plate Xllli 
Fig« 8, and has already beira observed, whilst descrilmtg theiinocfaita^' 
Fig. 33 and 1^5« By thiy 'admirable contrivance, it seems^ that die 
animal possessed the power of moving its superior parts, wtllrUl thd 
facility and freedom which its instinctive pursuit^ might reqiomteJ ' : 

Of the length of the vertebml .coTuttiii but' little can beaittddebik 
dedly, since no instance has yet been met^ith; in which bMii^the na^. 
tural terminations have appeared on the ^ame specimen <Mf the trank; 
without which, it is obvious that no positive judgment rdspecting thtt 
circumstance can be formed. Reasoning, howe>er, from thevait mm^ 
bers of the vertebrae, and from tlie very sbialF number of the extremities 
^ tim animal which have been found, there appear to be suffieibnt 
j|inMmd» for imagining that the trunk must have been of considerap 
Me iMftb iiMleed. In one of my specimens, that from which: the 
^ske^cii m Mtfline, Plate XIV. was taken, the vertebral columns stUi 
^>u^^^ted to liie body of the animal, is nearly eleven inches in length. 

I dhall tM^ fjroceed to the examination of that part of the skeleton of 
this ammal mim^ farmed its body and superior extremities, and winch 
Ims been hkbcrt^ enlled the lily^ the crown, the head, or the body 
INUt, Plate XIV, rnc 9. I shall first examine the basin, (pehU) ii^ 
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which, in all probabilitjt the p^rts subservient to the reception and 
digestion of food were placed *• 

This basin, Fig. 3, a, 6, c, d, is composed of twenty pieces, in four 
different series. The. first of these series consbts of fiot cunei- 
form pieces, (o^a mnammaiaf} so adapted to each other, as when 
united, (which, in the liiing aitimal, they doubtlessly were, by an ap- 
propriate ligament) to form a stelliform floweret, fitted by its risings 
and depressions to articulate with the first vertebne of the trunk. 
One of these is separately depicted. Fig. 3, (a) and the five are shewn in 
their natural situaticm in the centre of the inferior part of the basin, 
where their several risings and depressions are seen to compose a flori- 
form figure, which has the appearance of consisting of five petals. 

[These are. encompassed by five other pieces, (b) , which, from their 
exterior surface being of a trapezoidal figure, are named by Rosi- 
nus Ariiadi trapezoides; but these I shall consider as ribs. Their 
outer surfaces are smooth and slightly convej(, but their internal sur« 
faces, (b) are rendered rough and unequal, by several risings and de- 
pressions, which produce such surfaces as are fitted to unite with the 
corresponding surfaces of the next series. By the union of diese two 
series of bones is formed the pentagonal base (Basis pentugotiaf of Ho- 
sinus) of the pelvis, as is represented Plate XIV. Fig. 2. 
. Upon these are placed five other bodies, of an irregular /orm, which 
I term clavicles (c). The /[>uter edges of these are flat and smooth, 

ft 

* Since it may appear improper, in thefollowing description, to have designated the parts 
of this animal by terms which belong to the parts of the more perfect animals ; it is necessary 
to observe, that in the less perfect animals no parts are discoverablci by which those of the 
enclrinus can be so well illustrated. 

Thus a basin,- or pelvis, is here formed for the reception of the viscera of the animsd, hy 
the ossa imumiiiuUa' and the ribs, FVom the external part of this basiii proceed the afms 
of the animalji each of which, as in the more perfect animals, articulates on another bone, 
which I therefore have termed scapula, and which, like the scapulc of the more perfect ani- 
mals, is connected by one part widi the bones of the arm, and by the other with the ribs ; 
its attachment being rendered still more firm by the mediuni <tf a dacick. 

VOL. II. A A 
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and nearly form a segment of a circle : their internal edgM, whicli 
are also somewhat circular, are finely crenulated. Their inferior sur-- 
faecs^ (Cj l)have a few ridges and depressions, by which they are fit- 
ted for articulation with the superior surfaces of the bodies (ribs) de^ 
scribed in the last paragraph ; but their supevior surfaces (2) are toler&« 
bly smootiv having only a little rising on each, by which they are fitted 
for articulatioD with the inferior surfaces of the next series of bodies. 
These, (d) in their general form, bear some resemblance to the 
former bodies, but are considerably thicker on their outer than tm 
their inner edges. Their inferior surfaces (d, 1) are a tittle hottowedont; 
by which they are adapted to the superior articulating surfaces of Che 
former bodies (clavicles) ; but their superior surfaces (2) rise gjfa« 
dually in the centre of their outer ritorgins, so as to render their otfter 
surfoces of a triangular fonn, and to separate their tip^r into twc^ 
obliquely dbposed surfaces*. These oblique superior surfaces atti 
the parts > adapted for articulation with the ini^ot surfikces of dW 
ne&t series* RoiHnus uniteil these with the^ preceding pieci^ ahd 
names them, when thus united, Madice9 radiamm. With these b()die^ 
and which I have therefore termed itATVLMy are articulated tfi^ 
ARMS of the animal (e}; one proceeding from each di the ob^ 
lique surfaces ef these bodies, and Are therefbre ten in number* In 
the specimens which were seen by Rosiuus, these anns were formed by 
seven' ]pieote ; but from the examination of those which I possess, t 
find a considerable difference in this respect: in one instance there 
are seven; in another, four; and in others, six of these pieces. The 
first of these, that which immediately articulates with the scapula, 
is thicker than the rest, and is of an irregular form, much betto td 
be cooftpsehendedi ftsuBct ite ixipresentatioii, than from aivy deSciiptien. 
To this is adapted a thinner, but somewhat similarly shaped piece; 
QU which, in succession, are disposed other thinner pieces, with which 
the arm ia compktedu At (fj is lepsesented the two ficst ossicidar of 
the arm uniteditagetben 
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In»Q«diate}j after these pieces aaotber arrangement fabe» place; 
tlM& pieces gNbdualljr dimiiiieh^ by t , Jb, and ly and fomi into two se^ 
iiiesi in the following maimer: the first two or thme terminate at 
tbejf ian^ end in a graduaUjr tapern^ point, aad all tbeiucceediag 
<Mie» tersEttnate in a poiat suddeDl^ fomied, as if bjF t^m* oblique sec*- 
^iOQfl, aA that tetmioation. A tnangular space is tbns ibrmed. be^ 
(ween the peiats o€ tach two of these pieces hu each row ; ^and hf 
the matual recepti^m o£ ^q several terminating po»ats in these eavi-^ 
tiei;, a v«iiiairkablj<n€at hinge4'ike articntation b formecl^ These two 
raaaigefi of assicalas^ o£ wfaidi whoub forty are eoDtained in eaeh range, 
comp€)9e two a^iAiciibted ^/SnjgteKsty the number of these fingers being 
tw&d^, smee twa pmcesd firom each df the ten arms'. 

FroBti tlie internal . part of these fingers a considerable number of 
artieiidaited tfiirtacula: are prodniced r ft&m each ossicular of the fingers, 
a series of fixmi about twcttty te thirty stitt smaller ossfCttf» being 
given off; the contiguity of these series to each other, making it 
appeac as if an lutienlaked web^waa attached akm^ the inside €€ each 
fiagien This curioua airangemant of tlicaei teatactthn is^ rery accoy 
rately dielineajled in the repMsentatwa oi tiute^ vaw speeiiaeii^ Hkte 
XIV. Kg. i. 

With the hope of acquiring a more accnrate knowlsd'ge of tiliispart 
0^ the skeletont I have, for the pospose of obtaining a view i>f their 
mternal. atcactarev dvsltioed. aefcnral of these* bodies tis- destruction, 
by transverse and longitudinal fractures and sections; and in the 
latter ease, by sack polishia^ aa their sabstance woald adtt»t By 
ihi9t nno^. of ewannalMfli, I ha^ra been enabled «a ascertain, ^lat 
OA U» ii^teinali part, a£ eadau ossicula. o£ the finger' a^dieep cavity ei^ 
ists, to which the fiiatoaueula.ofeach tentacnlumi^aciaehed'byana 
pio^iuate anticulatipBU: aad that^ hy^ .tbe< arfeiciilMiMfr of nearly fiat 
surface^ tiie ossieulm ofi each ten taculnra are a&e conneeted toge^er. 
Bgy thfiseifiueans jLhavaaboibeen alptetoaaeeitaini that about twenty 
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ossiculse enter into the formation of s#me of the upper and shorter; 
and between thirty and forty, in some of the lower and longer ten- 
taenia. Rosinus, whose accuracy cannot be spoken of in terms too 
high, remarks, that in all the ossiculse of which the pelvis^ arms, and 
fingers are formed, foramina, or sinuses, are observable, fitted for the 
reception of nerves or vessels. Every examination which I have been 
able to make, confirms these remarks ; and by examination with a 
lens of moderate power, of a longitudinal polished section of the ar- 
ticulated tentacula themselves, I found that all their ossicular are 
nearly tubular, having a cavity, which is nearly cylindrical, passing 
through their substance. That these cavities served for the transmis- 
sion of nerves and vessels is highly probable ; but it appears to be also 
very likely that the muscular parts also passed through these cavi- 
ties ; this disposition of the muscles appearing to be such as would 
fully admit of the performance of those motions, on which the exist* 
ence of the animal depended. 

A longitudinal section abo shewed that these tentacula, when con- 
tracted, are disposed with great regularity side by side, their smaller 
ends laying towards the upper part of the closed fingeis ; and by the 
transverse section I perceived, that in consequence of grobves running 
along the inner sides of each tentaculum, they became, whilst closed, 
exactly nitched into each other, so as to give the appearance, in 
their transverse section, of the mutual insertion of the teeth of two 

Roiinus had remarked, that these tentacula commenced where the 
rii/i or amii began to divide; but by the polished longitudinal oec* 
lioft J Hit Tvkrnd to» I was enabled to ascertain, that these tentacula 
ffxlit i9V«n at the very commencement of the arms. 

A tiaMful examination ascertains the curious fisct, that, indepen- 
4§ni of Um> number of pieces which may be contained in the verte- 
M <M»ll»»»p «»** ^**^"*** '^"^ **' probable great length, may be very 



181 

numerous, the fossil skeleton of the superior part of this animal con- 
sists of at least twentj-six thousand pieces. To shew this, the fol- 
lowing statement is annexed : 

Of the bones fortning the pelvis, there «ie five central cuocifonn bones 

(Ossa innmfimata) 5 

t • . . • ^.. » • . • five ribs $ 

• • five clavicles • . • • . 5 

• . • • five scapuke ••.•,. 5 

arttis • • • six bones in each of the ten 

arms 60 

'. . . • hands. Each hand being formed of two j!ii^«rfi 

and each finger consisting of at least 40 oa- 
siculae, these, in 20 fingers, make . . . 80O 
. «^ • 4 .- . . « • • tentacula, 30 proceeding from each of the 

6 bones in each of the ten arms, make 1,800 

«•••••. 30 proceeding, on the average, firon^ 

each of the 800 bones of the fin- 

gers, make -. . 24,000 

Total . . 26,680 



Respecting the inferior termination of the trunk of this animal our 
knowledge is so exceedingly limited, as not to have furnished us wHl^ 
sufficient materials to have allowed its mention in the preceding 
character of this animal. 

The considering of zoophytes as belonging to the vegetable king- 
dom, would necessarily lead the earlier oryctologists to suppose, that 
the encrinus had been affixed to rocks or some other solid bodies^ by 
a part analogous to the roots of vegetables. Thus Agricola remarks, 
^' Saepenumero lapi$ informis reperitur unl cum trochite et entrocho, 
TOtdd in se continens figuram ; quae in eo quasi quaedam radix, tro* 
chitis jam abruptis, remansit/' The industrious Rosinus also noticed 
certain bodies, which he thought might be considered as the primary 
branches or rays of some species of sHlla maritutf and which certainly « 
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tl^ie iftfrri^r t6«ft<fia,tion ^f the txm)^ of tM Wj ^flcrijftus. H« sUtf^. 
tention was first drawn to these bodies by tlt^ ^QCjCtuQt^ vbiQb 1)9 9ih 
ceived from a quarry-man at Asseburg, who had been employed by 
him in the ses^rpl^ fpr fossils, in those quaryiei^ Frpw bim i>e l^itmtf 
that there had frequently been, founds in thos^ quanrica^ irregularly 
formed roundish bodies, of tiie size of a fist, from which- the stems 
of entrochites stuck out like sq many fingers; but which, not being 
heeded by %h^ qt^^rry-meft,, were consequently lost Rosinus did not, 
bow^i^er, rest^ yntil he b^d Qbtained a sufiicient number of speci- 
mens to enable him ta fo^nji a toleraUe judgment as to the nature of 
these bodies. 

The only specimen w^ich I have beeij able to obtain of this fossil 
is th^^ which ia^ i;epresje(it^4 Ipl^^tQ ^lY ^ Fig- ^4. This specimen is formed 
by two semes pf trochits, w by t^a entrochi, the one twined round 
the other, and both closely united by a spathose matter. Various si- 
milar masses are figured by Rosinus, Tab. X. 1, 2, 3, 4, 6^69 7^ 8, who 
considers them as the roots or beginnings (exordia) of the trochits^ 
belonging to some unknown crustaceous selenitic body, or rather to 
some hitherto unknown species of sea-star, which he supposes to be 
characterize^ by this spathose suff\jsion ♦. H^renberg, who, although 
apprized of the discoveries of Rosinus, beHev^d the encrinus to b^, a 
marine plant, necessarily concluded that this ^lant wa? attached by ft 
root, which he supposed to be formed of trochit^B of the smallest. or- 
der, and gives a representation ojf three fliasjes,. similar tp those de? 
scribed, by Rosinus,, marking theip as roots cpnsistiqg of trochitssf. 

Others h^d regarded, these ip^^sses ratjier as concretions oC coralline 
bo4ie8; but it i;^ justly observe^ by Mr^ Wa,lch, th^t the crenulatpd 
articulations of these bodies, which are peculiar to . the encrinites, 
^nd which jtre never to be Ql>serv€i4 i>^. corals, plainly ppint out tp 
whicUcla«s.the»e bodies belong, 

'^ T%iUun. de Llthozoisi p. M . f EncriBU»0eu liUura LapicbuBo, ^ t. 



Possessing only one specimen, which can fairly be reteired id the 
stones here treated of, my inquiries respecting them are not likely to 
be so successful as I could wish. In this specimeil alone, however, I 
am convinced, that I have discovered marks feufficiently strong to 
prove, that the eoat by which these entrochi ar6 united, was ex- 
tended over them during the life of the animal, to produce some eiFeet 
essential to its oeconomy. 

One of these entrochi (a) passes upwards in a straight line, and is 
nearly surrounded by a spiral turn of the second (bj ; both being 
nearly invested by a superinduced spathose matter, marked by twc# 
seams running in the line of contact of the two entrochi. 

In the lower and f»re part of this specimen the twisted column 
is less thickly covered by this additional matter, and the straight 
column is quite free from it, for a small space. It is to the exa- 
mination, which is thus fortunately admitted, of this small part, that 
I am indebted for tho ability to add one more conjecture, as to the 
nature and use of this substance by which the two series erf trochitae 
are united together. Part of the trochitae of the straight column are 
thus brought to view ; and these are, at first sight, seen to diffiei* in thei* 
colour from trochitae in general : the discolouration being rei'y diffe- 
rent from that which is found to proceed from diffe^eirt tmpregha- 
tions of a mineral na,ture. The colour which is here observable is a 
livid grey, such as would not demand any long consideration in one 
accustomed to see diseased bone, to induce him to suspect, from the 
colour alone, that these parts had been under the influence of disease. 
Being thus impressed by this appearance, I anxiously sought for evi- 
dence which might determine how ill or well this suspicion <vas 
founded ; and therefore proceeded to to&ke inquiry, whether such eon- 
comitant circumstances existed here, as might be expected, if any 
analogy existed, between tlie effects of the assumed disease of these 

I f yarts and those which axe known' tfo accompany the disease of the 

MVfaone. 
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Referring to that series of bones, which seems to approximate the 
nearest to the entrochi, I mean the vertebrse, to the dbeases «of which, 
in the human body, particular attention has been paid, two most 
prominent facts are observable. The one is, that in every disease of 
these parts in which the substance of the bone has been so materi- 
ally affected, as to have been rendered unfit for motion, the articu- 
lating surfaces anchylose together, so that the morbidly tender parts 
are no longer liable to injury by motion. The other fact is, that as 
these parts, weakened by disease, must, of course, be less capable of 
supporting the weight naturally imposed on them, an exudation of 
lymph is thrown out, in which is deposited that portion of earthy 
matter whjich is necessary to the constitution of callus. By this pro- 
cess, the consequence of injury and of inflammation of these parts, 
the requisite degree of support is obtained, although the motion im- 
mediately belonging to these parts is lost. 

The specimen to which I have called your attention bears indubi*" 
table marks of these entrochi having been the subjects of both these 
processes. 'Die naked eye at once sees, in that part of the straigfit co- 
lumn which is uncovered, an unnatural state of the trochitse or vert^ 
hnt : their forms are not similar, nor are their lines of articulation re^- 
j^lar. By a closer inspection, especially with a magnifying glass, it 
timy also be discovered, that the processes forming the crenulated 
edge have been removed, and that a line only slightly undulated, 
marks where the articulation existed, and shews plainly such a species 
of connection between the trochitae as must have occasioned a com[- 
plete anchylosis. 

Equally positive is the evidence in favour of the substance, iii 
which these entrochitae are involved, being produced by the powers of 
restoration possessed by the animal. Its colour, its texture, and, in- 
4e^Af its general appearance, accord so exactly with those of the en^ 
Ui^ht themselves, as to render it indubitable that it has proceeded 
tf^/m ^ similar organization. 
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Presuming that the cHscolou ration of the parts, their anchylosis, 
and their superadded powers of support, prove previous disease, and 
the consequent exertions of the healing powers of nature, I sliall next 
endeavour to discover, whether these circumstances will at all coiilri- 
bute to any further knowledge respecting the nature and economy of 
this curious animal. 

Attention to the principles by which these processes arc conducted, 
teaches us, that such an union as has been just remarked, does not 
take place between tlie parts of different animals, except between 
such as either do not possess the powers of locomotion, or are incapa- 
ble of any considerable motion of the parts of which they are com- 
posed, as is the case with shell-fish. But the form and structure, and 
in particular, t!ie numerous articulations of this animal, shew that, even 
if the animal itself had been fixed, like other zoophytes, to a base, this 
part of it was susceptible of considerable play, and tiiat therefore such 
an union would not be likely to take place between the parts of diffe- 
rent animals, even of the same species ; and hence we may conclude 
that the two united columns of vertebrae in this specimen belonged to 
one animal. But further, since, upon the authority of Rosinus, it ap- 
pears, that several of these columns may be thus united, we may con- 
clude thatse^'eral of these trunks may proceed from the same base. 
That it is that part of the vertebral columns nearest to their inferior 
termination, or to their unimi with their base, appears to be highly pro- 
bable, from these united vertebree being apparently of the largest or- 
der; and from tlie marks of injury, and of most careful reparation, being 
most reasonably expected to be found near to their ternuuation or 
point of attachment, where, necessarily, must have been their greatest 
play, and the greatest probability of their sustaining injury and re- 
quiring support. Every circumstance, then, being taken into consi- 
deration, there exists, I think, considerable reason for supposing that 
this fossil was the inferior termination, ororgauof attachment of this 
animal. 
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LETTER XVin. 



HEtLECTIONS ON THE NATURE AND STEUCTURE OF TUIS ANIMAL... 
TUE ANIMAL DESCRIBED IS VARIOUS STATES. 

When the various contrivances observable in tlie skeleton of tliis 
animal are examined, but particularly when its nature and economy 
are assumed, from inferences fairly drawn from the peculiarities of its 
structure, the contemplation of such a display of the Supreme Wis- 
dom cannot but excite a high degree of admiration and reverence. In 
the trunk we perceive every arrangement made in the articulation of 
the vertebne, to yield to the animal the power of seeking its food ia 
every direction : whilst the most careful provision has been also made 
by the adjustment of numerous corresponding projections and de- 
pressions, to secure the vertebrae from dislocation. 

In that part of the skeleton which formed the superior extremities 
of the animal, and which has been here occasionally spoken of as the 
fingers and tentacula, such a disposition of the parts is at once dis- 
coverable, as is most excellently adapted for the promptly opening 
and closing of these parts, as the economy of the animal might de- 
mand. It is evident, from the structure of these parts, that the ani- 
mal possessed the power of almost, if not entirely, displaying them 
in a horizontal position : 

In this position, it may be supposed, the animal would dispose these 
parts whilst seeking his prey ; but to ascertain his mode of seizing it 
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requires a little further examioation. The pieces formiug the fiogers 
are evidently capable of two kinds of motion ; the one being that of 
flexion and extension^ and the other a degree of lateral motion, by 
which the two webs of tentacula of the two fingers of each hand, 
would be either made to recede from each other and assume a hori^ 
2ontal position, or to approximate to each other, and acquire at the 
same time a perpendicular direction. 

Supposing these parts extended in an open and horizontal position, 
and the prey within reach, then the animal, by raising the tentacula 
in a perpendicolar position, would bring them together, and secure 
the prey betwixt them ; and if by bending the fingers together at the 
same time he closed these, the prey would then have been directed to- 
wards the mouth of the animal, which, with the stomach, &c« may 
be expected to have possessed the central part of the pelvis formed 
by the ossa innominata, ribs, &c« 

Viewing that part which has been suspected to be the inferior ex* 
tremity of the animal, we see every reason for supposing that it pos- 
sessed to a great extent that property, which might a priori have been 
expected in that part which mi^t be considered as the organ of at- 
tachment, and by which the animal was to be firmly secured to his des- 
tined dwellin^plaoe. In that part we find a propensity to pour out a 
coagulableiymph,<Mrossific matter, soabundantly asmusthave been well 
fitted, cshoi only to fix liinei finaly to any particular spot ; but to sup- 
ply the mefUM of repairing any injury which this part might sus- 
tain; and, perhaps, of furnishing an additional mpde of increasiii^ 
the species, by enabliog any detached columns to attach themselves 
to a new sjpot^ where they might live independent of the parent 
stock. 

Hence it not only appears, that this fossil was miginally the osseous 
or crustaeeous covering, fitted for the recepticm of the softer parts oi* 
an animal; but it is also apparent,^ that here existed the most curious 
arrangement of parts, in every respect fitted for securing the means 
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of nourishment and existence to ah animal which was intended to 
dwell like a plant on one particular spot. 

The fossil, Plate XIV, Fig. 1, formerly in the collection of the latfc 
Mr. Jacob Forsterjis beautifully illustrative of the internal structure of 
this animal. The lower part of the closed encrinos, with a part of 
its vertebral column attached , is here imbedded in a matrix, formed 
of detached vertebrte of this animal, mingled with the mineralized 
remains of other marine animals. In the upper part of this speci* 
men^ the accidental removal of the terminating boiies of the fingers, 
has afforded a clear and distinct view of the tentacula in the natu* 
ral situation which they hold, whilst the superior extremlities of the 
animal are in a state of contraction. I am indebted to the correct 
pencil of Mrs. Sheffield, of the Polygon, Somers' Town, for the exact 
delineation of this specimen, as well as for the elegant drawing of the 
fossil which appears in the frontispiece. 

From this animal having been generally found in a contracted state, 
it has been supposed that this state, resulted from its thus con- 
tracting itself together during its dying struggles. It is, indeed, roost 
probable, that on the sensation of the least injury, the animal would im* 
mediately firmly contract itself, as appears to have been the case with 
the animal in the specimen here figured. But in another speciineti, 
instead of this close firm contraction, the arms and fingers appear to 
have merely collapsed together ; the terminations of the fingieni Ijeij- 
ing out so extended as to give much more the appearance of priva- 
tion of power, than of that of energetic contraction. In another speci- 
men, appearances very different from these last mentioned offer them- 
selves to our observation. The body, arms, &c. are not only in the 
finest preservation possible, but have, at the same time, that sharp- 
ness and fulhiess, which cannot fail to give an idea of the high A%^[e% 
of health and power which the animal possessed at the moment pre^ 
vious to its death* In this specimen, as if prevented by some inter^ 
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vening retained substance, the fingers are not completely closed ; but 
their points, as if to secure the seized prey, or overcome the opposing 
resistance, appear to ha^e'been forcibly contracted downwards and 
inwards. ' ' 

The knowledge of the several parts of the world in which this spe- 
cies of encrinus has existed in a mineralized state, is only to be at- 
tained by the disfcorery' of the skeleton of the body part, the ver- 
tebrse themselves not pk>fiiessihg characters always snfficiditly di^ 
tinguishing to deteftnine whether ihey belonged to this 8pecies,or not.. 
There is no part of tlife world in which this specie^ has been hitherto- 
known de&idedly to exist, but in some of the states of Germany. 
Lachmund first discovered a part of the ^dcrinus, with its appro- 
priate vertebrs^^ in -the neighbourhood -of Hildesheim, ia Lower 
Saxony^. Rosinirs also discovered the specimens, the. nature of whicb 
he so successfully investigated, on the summits of the mountains 
in the neighbourhood of Obemscheden and Azzenhusen, not far from 
the town of Gemenden, in Lower Saxony f. Ritter mentions a moun- 
tain named Rakenberg, near Goslar ;{;, in the territory of Brunswick^ 
in Lower Saxony, where this fossil is found. The six-rayed encrinus, 
described by Bruckmann, is also enumerated by him among the sub- 
terranean treasures of this part of Saxony §. Beuth describes two, 
encrinites of this species which were dug from a mountain at Scwer- 
ven, in Juliers, in Westphalia ||» 

The southern part of Lower Saxony, and the adjoining part of 
Westphalia, appear to be almost the only parts where this fossil has. 



^ OryctographiflB HildesheimenmFnBfiunin, p. 3. 

t Di Lithozob ac Lythophjtis,. p. 2. 

X Oryctographis Gosbriensis, p. 20. 

§ Thesauri Subterranei Ducatus Bnuisvigii, p. 65. 

II JuIiflB et MoQtiuia Subterraiiea,. &c. FnuMusco Beuth, p. 84^« 
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been obtained ; and here its remains are so plentiful, thai;* in several 
parts, the buildings are formed of a stone aJmost entirely composed 
of its vertebrae. But specimens of the body part of the skeleton, espe« 
cially those with any part of the vertebral column attached, are now 
exceedingly rare, which is not to be wondered at, when it is consi- 
dered witfi what avidity they have been sought ; and that the finer 
specimens, those which have had one side &ee from the matnx, must 
have ahnost, of necessity, laid near to the surface of the rock, ex- 
posed to the search of collectors. The matrix in which these remains 
are found appear constantly to be limestone, and the organic remains 
thenoaelves are always spathoae : but, perh^)s, frotti the deficient 
proportion of the crystalline matter, interposed between the animal 
ranains, the stone does not, on polishing, yield an appearance suffi* 
ciently beautifid to occaskm its being employed for ornamental pui^ 
poses^ 
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LETTER XIX. 

QAV BirCRINITE OF DBRBTSHIRfi, AND, PBRHAM, OF TORKSRIRE.... 
SUPERIOR T£RMiNATIOK...SUPPOS£D IITFERIOR TBRIIINATION..., 
TURBAlV ENCRIKITB OF SHROP8HIRB....PELVIS D£CEXBBD...^IN- 

FERtOR EXTREMITY PXCC7LIARITT OF ITS TRyirK«...SAM& C0« 

LUMK FROM GOTHLAND. 

The species of encrinus to which I shall now lead your attention, 
is one which, although its remains are most extraordinarily abundant 
in our own country, its history is, perhaps, least of all known to us. 
Indeed we at present know little more of it than^ that the petrified re- 
mains of its vertebral column, either in detached pieces, or aggluti- 
nated together in masses of limestone or marble, have long been 
found in quarries of an immense extent in some of the northern coun- 
ties of this island. 

Mr. Da Costa remarks, that the whole metallic tract of the 
county of Derby is, as it were, one continued quarry of this mar- 
ble ; most of the strata of limestone are of this kind, it being the 
common stone which is burnt for lime. The upper parts qf Uiese 
strata, he observes, are always filled with amazing quantities of 
these bodies and other marine remains, which seem to have been lodg- 
ed there by subsidence; and to have formed a crust over the lime- 
stone. This crust is generally of a very great thickness, and when 
they have passed it, they find the limestone to contain fewer marine 
remains : and at greater depths it even becomes quite pure and free 
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from them. The marble does not always display the forms of these 
remains with equal fineness and perfection : Rickledale, Monyash^ 
and Breks, he mentions as affording the most beautiful*. At present, 
none, perhaps, exceeds that which is obtained in the neighbourhood 
of Ashford in the Waters. Da Costa remarked, fifty years since, of the 
Derbyshire marble, that it is degraded by the common name of lime^ 
stone ; and the country people, ignorant of its value, only bum it 
for lime, although for hardness, beauty, and susceptibiUty of polish, 
it. may vie with the most esteemed foreigq marbles. 

Mr. Mawes, in his Instructive Minemlogy of Derbyshire, ob- 
serves, that the limestone, the whole of which stratum is composed 
of marine exuviae, is of various thickness, from four fathoms to more 
than two hundred; beneath which, separated from the former by 
a stratum of toadstone, it is ascertained that there is another stra- 
turn of limestone, beyond which no mine in Derbyshire has pene- 
trated f* 

Anxious to obtain all the information respecting this animal which 
i might be able, I obtained from Ashford a slab of marble, which 
had very much excited the attention of Mr. Whitehurst, and of seve- 
ral philosophical characters who had visited that part of Derbyshire ; 
it being the largest level slab, with the animal remains in relief, that 
had been there met with. This slab, almost entirely composed of these 
remains, has one surface, which is completely covered with projecting 
fragments of the vertebral column of this animal, and is four feet and 
six inches long, two feet and six inches wide, and from two to three 
inches in thickness. 

,0n this very considerable quantity of surface, I entertained great 
expectations that I should be able to discover some traces of the su- 
perior and inferior extremities of the animal ; but in this I was en- 



* Natural History of Fossib, p. 236, 
t Mineralogy of Derbyshire, p. 1 2. 



193 

tirely disappointed. In this whole mass, in which is a connected se- 
ries of vertebrae of nine inches in length, and which may fairly be 
extended to more than three times that length, by reckoning the dis- 
placed pieces which it b evident were once in continuation with it : 
in this mass, in which not half an inch is free from the vertebrae of 
this animal, and in which it may be safely inferred, that some of the 
vertebral columns passed through the whole length of the slab, not 
the least trace of any regular termination can he discovered. Its ex- 
amination, however, furnished the following facts : 

In this assemblage of vertebrae, which there Ls every reason to sup- 
pose must have belonged to one particular species of this animal only, 
a very considerable variety of form and of combination may be dis- 
covered : some being exactly the same size, forming a column uni- 
formly smooth and even; some being alternately larger and smaller, 
forming a column with alternate risings and depressions ; some be- 
coming gradually larger, and then again contracting in size, and there- 
by acquiring a bulging form ; and others having regular articular de- 
pressions in their sides for the reception of lateral processes. Besides 
these, a great number of varieties are here observable, too many, in- 
deed, to allow of being particularized ; and sufficient to shew, that it 
would be rather difficult to detect the species of the animal by the 
form and appearance of the vertebrae. 

The general character of the trochitae of this species appears, how- 
ever, to be, that they are pierced with a much, larger foramen than 
that which is observable in trochitae of other species. The trochitae, 
Plate XIII. Fig. 29, and Fig. 42, appear to have belonged to this spe* 
cies ; as well. as the silicious cast, Plate XV. Fig. 19, and the casts 
existing in the mass of screw-stones formed of chert, and represented 
Plate XV. Fig. 6. 

In another slab from the same place I was, however, more success- 
ful, it containing that part of the skeleton of the body which has 
been called, in the stone lily, the pentagonal base. It, however, dif- 
fers essentially from the corresponding part in that'species, as appear^ 
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by the annexed figure, Plate XV. Fig- 2, the central pentagonal 
part, projecting in a more rounded form, and with the same sweep 
with the five surrounding and including pieces ; whilst, in the cor- 
responding base of the former species, the central part is considera- 
bly sunk. 

What was the form of the rest of the pieces constituting the pelvis 
for the reception of the body of the animal ; or what was the shape 
of the ossiculffi forming the arms, fingers, tentacula, &c. ; or in what 
manner these were given off and divided, are questions which I 
do not possess the means of solving. Numerous ossicular, however, 
are observable on the surface of the matrix; but their forms are 
not seen with sufiKcient distinctness to allow them to be clearly made 
out. 

Whilst this sheet was in the hands of the printer, I was favoured 
with a letter from Stevens, Esq. of Bakewell, near Chats- 
worth, informing me, that he was in possession of the only head, or 
superior part of the Derbyshire encrinite, that he had heard of. The 
sketch which Mr. Stevens sent, at once assured me, that this encri- 
nite differed essentially in its general form, as well as in the arrange- 
ment and division of its limbs, from any encrinite which I had seen. 
Anxious to fill up the chasm which existed in the natural history of 
this curious animal, I gladly accepted of this gentleman's very 
obliging offer of the opportunity of having a drawing made from his 
specimeiH and of presenting to my readers its correct representation, 
Plate XV. Fig. 9« This fossil presents, at first sight, a sufficient dif- 
ference in its general outline to authorise the conclusion of its being 
of a different species from the lily encrinite of Germany. 

By a closer exafbi nation of this interesting fossil it will be seen 
that from a pentagonal base, similar to that which has been just de- 
scribed, as the supposed pentagonal base of this encrinite, ten arms 
proceed, as in the lily encrinite, but which soon assume a very diffe- 
f^^fA. character from those of that fossil. Tn the lily encrinite, each 
A# fh^y »niM divides at the same distance, and in the same manner; 
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but in the Derbyshire encrinite, as far as can be judged from this 
specimen, hardly any two of the arms divide alike. Indeed, so irre- 
gular is their division, as to render it very difficult to give an idea of 
it by words. In some of the arms the division takes place very low^ 
even at the third, and in others not until they have reached the se- 
venth or eighth articulation. Unlike, too, to what takes place in the 
lily encrinite, the fingers, which are formed by this division, divide 
atid subdivide, and that, apparently, not in any particular order ; one 
of the fingers of the same arm appearing to pass undivided to its 
termination, whilst its fellow finger sufiers a still further division. 
How many divisions actually take place before their termination is 
completed, cannot be determined by the present specimen, since full 
a third part of it is concealed by being immersed in its matrix; nor 
can any thing be said of its tentacula, excepting that analogy will 
lead us to conclude that they are nearly alike in form and arrange- 
ment to those of the lily encrinite. 

I had already remarked, that the contour of the pentagonal base of 
this, Species which I had first noticed, Plate XV. Fig. 2, difiered firom 
that of the lily encrinus in being more rounded ; and by the specimen 
of Mr. Stevens, it is seen that this circumstance results from its adap* 
tatioQ to the general form of this species, which is characterised by its 
rounded and pyriform figure. 

With respect to the lower extremity of this species, I do not know 
that any conjecture has been made, as to the form it assumes : I, how- 
ever, have some reason for suspecting that the spathose fossil-, 
Plate XIV. Fig. 5, is a polished section of this part. It was originally 
in the collection of Mr. Strange, but where it was obtained from I 
have had no opportunity of knowing. 

This fossil has been longitudinally divided, so that the section 
shews a trunk, which seems to have been transversely divided, at small 
distances, and from which appear to have proceeded cup-formed la- 
mellae, disposed like those of a truncated bulb. These have been 
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about seven in n\iniber; and although their continuity appeara to 
have been broken, thi^ir number may be pretty correctly ascertained 
at the other end, where they are seen contracted together, and having 
their terminations adorned with fimbria: of a plumose appearance. Al- 
though by no means assured of the real nature of this fossil, I have 
thought it right to place a sketch of it before you, since the observa- 
tions of others may correct the opinion I entertain respecting it. It 
may not, however, be amiss to remark, that I have seen forms on the 
polished surface of the Derbyshire marbles, which, I think, bear an 
exact resemblance to that of the substance which is here figured. 

The pear-like shape of tliis encrinite would seem to direct the best 
tenn by which this species might be distinguished ; but an encrinite 
to be hereafter described offers an equal claim to be denominated tha 
pyriform encrinite. Besides which consideration, there is another of 
some weight. The pelvis of the encrinite now under examination, has 
much of the form of a cap, whilst that of the encrinite which we shall 
nestexamine, is so much more elegantly formed as rather to resem- 
ble a turban. To distinguish these two, it therefore seems well to 
tenn the former the Cap Encrinite, and the latter the Turban 
Encrinite ; whilst that, the pelvis of which is pyriform, appears best 
to deserve the denomination of the Pear Encrinite. 

In several parts of Yorkshire and Lancashire marble formed of en- 
crinal remains arefound in very considerable (Quantities ; butvvhether 
this encrinite is the same with the cap encrinite of Derbyshire, I am 
incompelent to determine, the Yorkshire encrinite being only known 
to me by its vertebrae. With the hope of obtaining some inforn)ation 
respecting the animal whose remains were thus preserved, and especiallv 
for the sake of ascertaining whether it was of the same species with 
that whose remains are detected in the Derbyshire marble, I requested 
my worthy and intelligent neighbour, Mr. William Inman, to collect 
for me some illustrative specimens, as well as to make such observa- 
tions on the quarries, &c. as he should be able, whils 
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part of the country. By the kindness of this gentleman I was fur- 
nished with such specimens as served to shew me, that as in the Der- 
byshire, so in this marble, the remains of any other part of the ani- 
mal, except of the vertebral column, are exceedingly rare : indeed I 
w;as unable to discover the least trace of either the superior or infe- 
rior extremities in any of the specimens which cam^ under my obser- 
vation. With respect to the situations, in which the marble, with 
which he favoured me existed, Mr. Inman gave me the following in- 
formation : 

" These specimens were obtained from a place called Garsdale^ 
situated in the north-west part of the West Riding of the county of 
Yorkshire, on the confines of Westmoreland. It is a deep and nar- 
row dell or dale, about seven miles in length, running due east and 
west, having no level ground, except a few fields at the foot of two 
exceedingly high mountains, which form its sides. This level, accord- 
ing to all appearances, consists of the various substances which 
have been washed by the rain from the top and sides of the adjoining 
mountains, and now form some of the richest pasture-ground in the 
kingdom. The specimens were taken from a quarry, lately disco- 
vered to be fine rich marble, about half way up the side of Bafell, or 
Bowfell, (being something like a bow in appearance on one of its sides) ; 
one of the mountains forming Garsdale, and one of the highest and 
grandest in the north of £ngland, being, in my opinion, as high, if 
not higher, than Skiddaw, and much grander in appearance. It is at 
its foot, I should think, full thirty miles in circumference ; and its top 
(except in very clear weather) is mostly enveloped in the clouds. The 
highest parts cannot at any time be seen from the vallies which sur- 
round it ; to see its highest elevation will require nearly two hours of 
persevering labour, in ascending its rugged side. ITie prospect from 
one point of the top of this mountain is very extensive, as the sea 
may be seen from it on a clear day, over about thirty miles of moun- 
tainous country in Westmoreland. Some p|trts of the top consist 
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of broken moorish earth, with scarcely any vegetation on it ; others 
are covered with loose sandy stone. There are also at the top, at, I 
think, about two miles distance from each other, two tarns, or lakes, 
of many acres extent each, the bottom of one of them, so far as can 
be seen, is formed of fine light grey sand. There are also, on diffe- 
rent parts of this mountain, many slate quarries and coal-mines, like- 
wise vast tracts of peat earth. 

" But to return to the marble quarry : it lies, as was observed be- 
fore, about the middle of the ascent, up the side of Bowfell, fronting, 
or forming one side of Garsdale. The ground there, and in its vici- 
nity, is moderately level, compared with that which lies above and 
below, and is rather of a swampy nature, abounding with springs, 
where the earth has been moved to uncover the beds of stone, which lay 
near the surface of the ground; the blocks of which are of great mag- 
nitude. At a small distance from thb spot, east and west, are two 
projecting dry limestone hills, parts of which appear to be formed 
of similar marble, and it is, perhaps worthy of observation, that on the 
mountain on the opposite side of the vaUey, are seen two other hills 
of a similar nature, (as near as the eye can form a judgment) on the 
same level. This marble is in great request in the north part of the 
island ; it is carried to Kendal, about eighteen miles from the quarry, 
where it is manufactured into chimney-pieces, slabs for sideboards 
and monuments. In the course of my journey I saw several chimney- 
pieces and monuments which had been made of it. There is a great 
demand for it at Manchester, Liverpool, &c. It is worthy of ob- 
nervation, tlmt at the head of Garsdale, the water separates and runs 
euHt and west, and joins rivers which fall into the sea at opposite sides 
cif the iiiland, viz. That which goes east forms a part of tlie river 
Swiilo, which passes by Kichmond and Thirsk and &lls into the Ouse, 
find then into the 11 umber : tliat which runs west down Garsdale, is 
rallcul the Clouff, and joins the Lune near Sedbergh, and falls into 
Ihc^ Iriith Soa below Lancaster/' 
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Plate XV. Fig- 3, is the representation of a specimen of the York- 
shire entrochal marble, in which the organic remains are very beau- 
tifnlly disposed in relief on its surface. As I have already remarked, 
I am unable to discover any essential difference between the entrochi 
existing in the Yorkshire and in the Derbyshire marble. Those in the 
Yorkshire marble seem, however, to be generally smaller, and of a neater 
conformation than those in the marble of Derbyshire ; but whether 
this proceeds from real diflference of species cannot, perhaps, be 
determined from such specimens only as I have had the opportunity 
of seeing. The colour, in different specimens of the Derbyshire and 
Yorkshire marbles, yaries much from a light to a dark brown. This 
specimen is of the latter hue. 

Plate XV. Fig. ^, represents a poKshed specimen of this marble,, 
formed of the mineralized remains of separated columns of trochital 
vertebrae. By attention to the different sections of these columns, a 
tolerably correct knowledge of their construction will be obtained ; 
remembering, that the lighter parts are the remains of the original 
animal substance, and that the darker is the interposed crystalline 
matter. 

From the observations which I have been able to make on the re- 
mains of the encrinus in the limestone, or rather marble, of Wen- 
lock Edge» in Shropshire, I am. fully satisfied that it is a species dif- 
ferent from both the lily encrinite and the cap encrinite of Derby- 
shire. My reasons^ for forming this eonclusion, I shall now offer to 
your consideration. 

The calcareous masses of the remains of encrini which are obtained 
from Wenlock, possess certain characters which immediately distin- 
guish them from sucli masses of entrochal marble as are obtained 
from any other part. The organic remains themselves are formed of 
calcareous matter, which being apparently very free from any ferrugi- 
nous impregnation, is nearly white ; and hence the organic remains 
are, some of them, beautifuUy white and opaque ; whilst others, with 



200 

an equal portion of whiteness, possess even some degree of transpa- 
rency. Besides the diflference of appearance proceeding from the na- 
ture of the calcareous impregnation, a considerable difference arises 
from the combination of other animal remains with those of the 
encrinus, a circumstance seldom occurring in the Derbyshire or 
Yorkshire masses. These other animal remains, which nearly equal 
in quantity the remains of the encrinus, are of the coral kind : 
chiefly of small, elegant, ramose milleporae, mingled with fragments 
of the Tubipora Catenulata, and with other marine remains, the na- 
tures of which are not to be correctly ascertained. Much of this 
difference of appearance also depends on the different characters of 
the remains of the encrini themselves, as will appear from the fol- 
lowing remarks. 

The fragments of the vertebral column are almost all composed of 
vertebrae which are exceedingly thin, and disposed in a series, in 
which very thin vertebrae alternate with those which are less so, the 
latter projecting a little beyond the former ; so that the column is 
transversely ridged in a regular and elegant form, similar to what if 
represented at Plate XV. Fig. 7- 

The vertebral columns in the specimens I possess, are marked by 
characters which seem almost certainly to point out a specific dif- 
ference between the encrinite to which they belong, and those which 
have been already examined. Extreme thinness of the vertebral tro- 
chites is a character which, alone, seems to be sufficient to separate 
the animal of this species from those already noticed ; this property 
being observable in every part of the vertebral colunm which I have 
seen. From a careful examination of the two masses of these remains 
which I possess, I was much pleased to discover, that the one was 
chiefly composed of the fragments of ossiculae which had belonged 
to the superior, whilst the other was almost entirely made up of the 
remains of the inferior part of the animal. To the investigation of the 
characters which these possess I now claim your attention. 
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Plate XV. Fig. 7, is part of the mass belonging to the superior part 
of the animal, which is proved by the body part, or pelvis, being 
imbedded in it, and being surrounded by a confused mass of minute 
ossiculse, which had formed the arms, fingers, &c. of the animal. As 
in the skeleton of the body part of the other encrinites, so we find in 
the skeleton in this specimen, that the first of the vertebrae is sur- 
rounded by five bony plates, which, in the account given of the pre- 
ceding species^ were considered as ribs : but the similarity of struc- 
ture ceases here, the remaining parts of the skeleton being essentially 
different. 

Each of the ribs, viewed externally, the only view which I have 
hitherto obtained of them, presents a roundish flattened surface, ter- 
minated by six articulating edges. The first of these, the inferior 
concave edge, is that which surrounds the external surface of the 
first vertebra. This edge is on a line which forms the fifth part of 
the internal and smaller circle of the pelvis. Opposite to this, is the 
exterior convex edge, on which the compound clavicle of this species 
articulates ; this edge forms also the fifth part of a circle, but is ne- 
cessarily larger than the former, as it includes the more external part 
of the pelvis. 

The ends of each rib terminate in two obliquely disposed edges, 
forming the articulation by which the ribs themselves are connected 
together. By a truncation, as it were, of the angle resulting from the 
edge just described, and of the superior edge, an oblique edge is 
formed, which, with that on the corresponding part of the adjoining 
rib, leaves a triangular cavity immediately over the commissure of the 
ends of the ribs. In this triangular cavity, is placed the inferior ter- 
mination of an oblong body, which appears to have had an analo- 
gous office, with that which was considered as the scapula in the lily 
encrinite; since to its superior part, the arms, fingers, &c. of the ani- 
mal appear to have been attached. 

Between each of these five scapulae, and on the superior edges of the 
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ribs, ate placed the clavicles, each of which is composed of five 
pieces : a central orbicular piece placed on the centre of the superior 
edge of the rib, with an oblong piece, attached to it on each side, and 
two triangular pieces filling up the cavities left between the tops of 
the last-mentioned pieces, of the orbicular pieces, and of the scapulse. 

It was endeavoured to be shewn, whilst treating of the lily encri- 
nite, that a greater extent of motion was given by the alternation of 
wider and narrower vertebrae, and by the edges of the former over- 
lapping those of the latter ; and it was seen, that this arrangement 
constantly took place, in that part of the column which was nearest 
to the body of the animal, A similar conformation and arrange- 
ment of the vertebrae exist in, by far the greater part of the fragments 
of the vertebral column which are found in this mass, and therefore 
may be concluded to be the fragments of that part of the column, 
which was nearest to the skeleton of the body of the animal. 

I was much pleased by obtaining, at the sale of Mr. Strangers mu- 
seum, a calcareous mass fromWenlock, which is rendered exceedingly 
interesting, by its containing that, which I conceived myself to be fully 
warranted in considering as the inferior termination of this species of 
encrinite. Like the former, this mass is chiefly made up of the frag* 
ments of the vertebral column, intermixed with pieces of a small ra* 
mose millepore^ and a few other marine remains ; but, unlike those 
of the former mass, the fragments of the columns, with the exception 
of two or three only, are composed of vertebrce of a similar thick- 
ness, from which it may be concluded, that they did not belong to 
that end, to whidi the skeleton of the body part of the animal was 
^tached. The vertebrae are here all exceedingly thin, with a cir- 
atibir central foramen, and a very finely crenated surface* In some 
^ ^m vertebrae, which form the column most distinguishable for its 
i4«e^ fm obvious peculiarity of character is observable : some in one 
pait m^ iMwnc in another, lose their circular form, by lateral pro- 
U^m^m^ l\\ which a central foramen is observable. By these pro- 
ji'ctioiiM from ttie Mdes of the vertebrae, the column acquires a rough 



and unequal surface ; being beset with knobs, which are the com- 
mencement of so many radicles. 

The vertebrae terminate in the body above alluded to, as the infe- 
rior termination of this cncrinite. It has been accidentally broken, 
but in the most desirable manner; since the fracture having been 
made longitudinally through its middle, its central structure is fully 
displayed. We thus also perceive eight very thin and very finely cre- 
nated vertebrae, over which a thin coat appears to be extended, which 
is likewise extended over various tubular radicles, which ramify and 
I diverge in every direction around the vertebral trunk. In one part, 
one of these radicles is seen, so fractured as to shew its crenulated 
articulations, the crenulae, however, being so exceedingly shallow 
that they could have yielded little or no capacity for motion. In the 
other part of this radicle, the substance is considerably contorted ; 
several projections, with a foramen in the centre of each, are seen on 
its surface, and the articulations are so obliterated, as plainly to shew 
that no motion could here have taken place. 

The nature and uses of the parts just described are clearly ascer- 
Ltained by the extraordinary and unique specimen, Plate XV« Fig. 5, 
L which, from the purity and wliiteness of the calcareous matter of the 
Isrganic part, and from the colour and other sensible qualities of 
[ the matrix in which it has been imbedded, there is no doubt was 
I also obtained from Wenlock Edge. 

Extreme thinness of the vertebrae, it has been already observed, 
l^ppears to be one of the characteristics of this species ofencrinite; 
I ftnd, in this specimen, this character is very observable ; since although 
Lthe trunk, from which the roots proceed, is only about an inch in 
[length, upwards of thirty vertebrse enter into its formation. These 
Tertebrae exactly resemble those of the column, in the mass alrea- 
dy noticed, in their articulations being so little crenulated, that 
tliey have been evidently capable of little or no motion; and, in their 
I being, in the same manner, beset with numerous projections ; each 
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of which is pierced bj a foramen. These foramina, as may be seeti 
on the flat surface of the uppermost vertebrae of this specimen, reach 
to, and unite with, the central circular foramen. Each of the verte- 
brae being thus beset with these projections, the trunk is thereby 
rendered very rugged.; and still more so, as the vertebrae approach to- 
wards the ramose termination, where the projecting processes gradu- 
ally acquire an increase of length. On acquiring about a quarter of 
an inch in length, these processes separate into ramifications, and con«- 
tinue thus to ramify, at the distance of a quarter, or of half an inch, 
until they form a brush-like mass, as is above represented. 

It was observed, when speaking of the lily encrinite, that the crenu*- 
lated articulation was obliterated, or nearly so, in those parts which 
appeared to have performed the office of pedicles to the animal. A 
similar circumstance is observable here; for among the ramifications 
above described, there are several in which traces of the almost ob^ 
litcrated crenulated articulations may be perceived: and where the 
internal part of these bodies is exposed, as may be seen in the figure, 
ihcy lire found to be hollow, and manifesting similar traces of the 
original crenulated articulations. 

WIkui the similarity of the vertebrae in this specimen, and in that 
niiiHH in wliirli the skeleton of the body part of the animal is imbeds 
ilrd, iH considered, little doubt can exist as to their both being parts 
of llu^ Hixiuv species: and when the fomi and construction of the ra** 
nioMi piirtH of this specimen, so well adapted for performing the of- 
(mu) of pcdirlcs, are contemplated, as little hesitation can occur in 
lidiiiittini^*, that these parts constituted the inferior termination, the or- 
gifii of littiichment, of this species of the encrinus. 

llMvinjyf, I truHt, established the existence of this peculiar species, 
J nhnll riill.ViUir attention to the peculiarities observable in its verte- 

liml Iriitik. 

Thti i*pH*inHMi, Plate XV. Fig. 4, which is formed of a spa those sub- 
timmu with M iwldish tinge, is particularly interesting from its differ- 
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itig so very materially from every other species of trochital vertebrae. 
Like other entrochi, it is of a cylindrical form, but is somewhat 
flattened, £ttd,most probably, by compression. The vertebrae of which 
it is composed are extremely thin in proportion to their width, being 
scarcely an eighth of an inch in thickness, although upwards of an inch 
in their medium diameter ; every vertebra being most thickly, and at 
the same time irregularly, beset with very small holes. In consequence 
of the exceedingly fine striae on their surfaces, the lines of articula- 
tion are so very fine, as hardly to be visible, except the eye receives the 
aid of a magnifier ; when it is discovered, that the notches in the 
lines of articulation are so small, as to have the appearance of being 
very finely serrated. The direction too, of the articulation, is also 
very uncommon, being irregularly undulating ; this irregularity evi- 
dently proceeding, not from any modification of their form, from any 
circumstance attendant on the change from the animal to the mineral 
kingdom; but certainly from a concurrence of arrangement with the 
minute openings which have been just particularized. Hence it is to 
be seen that the line which marks the articulating surface takes the 
middle of the intervening spaces between these openings, so as some- 
times to include one, and sometimes two rows of the openings, fall- 
ing in with, and exactly adapting itself to, their irregular disposition. 

This specimen also formed a part of Mr. Strangers museum ; but of 
where it was obtained from, I have no information ; its close agree- 
ment^ however, with some specimens, of which I shall presently speak, 
seems to determine, almost decidedly, on its having been obtained from 
the Isle of Gothland. 

The fossil^ Plate XV. Fig. 8, accords so nearly with the pre- 
ceding, as to render many of the observations which I shall now make, 
applicable to both. Like the former, this specimen is composed of 
very thin trochitae, which are connected by the articulation of their 
very minutely serrated edges. In this the small openings are disposed 
with much more regularity than in the former specimen, they being 
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placed at nearly equal distances, and almost in straight lines: the lines 
of articulation preserving the same direction. This specimen, I have 
reason to believe, is from Wenlock Edge, to which placq, or rather 
to its fossil productions, I shall soon have to recur. In another speci- 
men, not marked with sufficient distinctness to be employed as a sub* 
ject for delineation, a middle state, as it were, is to be observed. The 
minute openings, as well as the lines .of articulation, are disposed 
with much less regularity than in the specimen just described, but 
with considerably more than in the preceding. 

In Knorr's elegant work, a fossil is depicted which is evidently of 
the same species with those which are here figured ; the regularity with 
which its lines of articulation and its small openings are disposed, ren- 
dering it most like that which is represented Fig. 8. From the re-* 
marks of Mr. Walch on this fossil, we learn that it was obtained ftmxx 
the Isle of Gothland; and that its specimens are sometimes, as is the 
case with Fig. 6, pervaded with a tinge of red. They differ much, he 
observes, in thickness as well as in length ; some being not more than 
half an inch, whilst others are two inches in thickness ; they vary also 
in length from one to five or six inches. It is, however, well de- 
serving of remark, that according to Mons. Klein's account, the 
limebumers of Gothland often find these entrochi of the length of an 
ell. Their central opening, Mr. Walch observes, varies as in the 
other entrochi, being sometimes circular, and sometimes, though 
very rarely, stellated. It is only with the assistance of a glass, he 
obs^rve^, that the lines of connection between the trochites, as well 
as the numerous little openings between these lines, are to be plainly 
seen. Of these openings, he says, it is observable, that they pass 
through the substance of the trochites, and open into the central ca- 
nal ; and in general, he says, they do not bear any marks of having 
given off branches; although, he observes> it is certain that some, at 
least, do ramify ; since, in a specimen which he possesses, there is a 
ramification, which is given off from the larger trunk, possessing similar 



openings and similar articulations with those which are seen in the 
trunk itself. On the specimen described by Mr. Walch, he remarks, 
that there also exist several mamillary projections, resembling small 
branches, and which, being placed over some of the openings which 
pass from the centre to the circumference, have these openings or 
holes continued quite through them. If, he observes, we have a 
right to suppose that similar little branches were placed over all 
I' these little openings, these branches must have been exceedingly 
small, and so prodigiously numerous, as to give it the appearance 
of a brush. 

The following differences, it must be admitted, serve to place these 
entrochi, and of course the encrinus to which they belong, under a 
distinct species. Tlie width of the column appears to much exceed 
the width of entrochi in general ; the lines of articulation are much 
finer than in other entrochi, and are not so regularly disposed ; 
hence a degree of irregularity in the thickness, and in the figure of 
the trochitcs themselves, which is unknown in other trochitae. From 

tthis discordance many had been disposed to consider these bodies ra- 
ther as ramified corals than as entrochi ; but Mr. Walch observes, that 
they agree with these bodies in every essential circumstance, and 
therefore should be considered as the parts of the trunk of an encrinus, 
which, judging by the size of the stem, musthave been of a very consi- 
derable size. If the stems of an ell in length, found by the limebumers 
of the Isle of Gothland, were but of the ordinary thickness, then, as 
Mr. Walch observes, the stems of such a thickness, or that which is 
possessed by the specimen, represented Fig. 6, should be, in propor- 
tion of three ells or more in length. How much, he remarks, does 
there here remain to be discovered I 

The exact accordance of the Gothland fossils with the stem of the 
Shropshire (the turban) encrinite, in the thinness of the trochitae, the 
fineness of their radiating lines, the numerous lateral openings, and 
the protruding processes, shews indubitably, that these fossils have all 
belonged to the same species of encrinite. 
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character of the encrinus, the separation into a pentapetalous fom^ 
begins to be displayed. In this body, the inferior surface, like that 
of the vertebrae, possesses a regular concavity ; but its superior sur- 
face is formed of five nearly triangular depressions, separated by 
as many linear projections, passing from the centre to the circump 
ference. 

From the form and situation of this body, it may be considered as 
analagous with those parts which, in the preceding encrinites, I have 
considered as clavicles : the only difference being, that here they are 
united in one piece, whereas in the former species they exist in five 
separate pieces. This body, or clavicle, is represented separate, 
Plate XVI. Fig. 4, united with the vertebrae at Fig. 7, and with the 
other parts of the animal. Fig. 8, a. 

That formation of the solid parts, or of the skeleton of the animal, 
next takes place, which we have already seen adopted, in the preced<* 
ing species, as preparatory to the formation of the limbs of the ani- 
mal. Five separate bodies, externally of a rhomboidal form, with in- 
ferior surfaces fitted to the superior surfaces of the bodies which have 
been just mentioned, and with superior surfaces exactly resembling 
their inferior, form the next series of solid parts, and which appear to 
answer to those parts which in the preceding species we have consi- 
dered as scapulae. These are reprtesented, Plate XVI. Fig. 8, b. where 
it will be also seen, that in the centre of the side of one of these, a fo- 
ramen, and in that of another, a projiection is observable, shotnng that 
from these parts articulated processes had been given off, in the same 
manner as from some of the trochitae already noticed. 

On the superior surfaces of these last*described bodies are plated 
five others, which are the first series of those which may be considered 
as forming the arms of the animal. The inferior surface of each of 
these bodies forms an obtuse angle exactly agreeing with the angle 
formed at the union of the preceding bodies, and in which angle 
these bodies are disposed, whilst the superior surface is regularly 
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concave. In the concavities of these are placed another series ot 
five other bodies of a similar form, whose inferior surfaces possess a 
degree of convexity, which adapts them for reception in the concavi- 
ties of the former bodies, and whose superior surfaces, like those of 
the form^ series, are regularly concave, Plate XVI. Fig . 8. c. 

In these concavities are placed five other bodies, being the last se- 
ries of those which appear to form the arms. Their inferior surfaces 
are convex, fitted to the cavities which receive them; and their su- 
perior surfaces are each divided by a ridge, into two pits or concavi- 
ties, Plate XVI. Fig. 8, d. which are more distinctly seen in the spe- 
cimen, Plate XVI. Fig. 6, These appear to have been the articulat- 
ing surfaces of other bodies which have not been preserved, but 
which may be presumed to have been the articulated fingers of the 
animal, analagous to those which are seen to exbt in the lily 
species. 

From the regular diminution of size in the three last series of bo-i 
dies, the part of the skeleton which they compose becomes contracted, 
and the whole mass assumes somewhat of a pear-like shape ; a cir^ 
cumstance which may be employed for distinguishing this species, 
as I have presumed to do, by the designation of the Pear Ekcri- 

NITE. 

Although this species differs so much, in form, from the lily encri- 
nite, yet the analogy existing between their component parts is very 
close. As in that, so in this species, those parts exist, which, from 
their serving to unite the upper extremities to the body of the animal, 
liajve been considered as the clavicles and scapulae: and in both 
species the five arms of the animal divide and form hands, each con^ 
•isting of two articulated fingers. 

Havingtaken this view of the structure of the superior termina- 
tion of this animal, as far as its imperfect remains will allow ; and 
having also found its structure to accord in its general characters wi th 
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that of the other species, I shall now proceed to the inquiry respect^ 
ing its inferior extremity, or organ of attachment. 

In the same spot where the fossil already described has been so fre- 
quently found, at Bradford, small protuberant masses, of a peculiar^ 
nature and form, have for some time been noticed on the surface of 
the limestone. These masses are evidently of a spathose nature, and 
their colour is remarkable, being a very dark grey, with so much of 
a purplish hue, as to have very much the appearance of the purple 
fluate of lime. 

Having obtained, in addition to those which I already possessed, 
several very illustrative specimens from the Rev. Mr. Townsendrand 
having purchased several others from different collectors in the neigh* 
bourhood of Bath and Bristol, I proceeded to their examination. 

Rubbing several of these masses down in different directions, and 
giving to them the necessary polisli, their real nature and their peculi* 
arity of structure became manifest^ Plate XVI. Fig. 5, 12, and 14. 
That they were formed of a continuation of the entrochal column 
of this species of animal was rendered obvious, by several of the spe- 
cimens ; the same peculiar neatness in the general form of the co- 
lumn, as well as in its crenated articulations, being observable in 
these, as has been already noticed in the column, Plate XVI. Fig. 1. 
But if a doubt existed as to the identity of the species to which these 
several parts belonged, it must be removed by the examination of 
the column, Plate XVI. Fig. 5, which, with all the properties ob- 
servable in the preceding column, possesses the particular characters 
of that substance which is found adherent to the limestone rock, and 
which nuiy be considered as the pedicle or radicle of this species, 
Hiul m answering to the astropodium of Lhwydd, and to the radii 
ulellarnm poly act inobolomm of Rosinus. 

In IIm4 »pccinicn the same circumstance is observable, on which it 
wiii) found necessary to dwell so particularly, whilst examining the 
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inferior termination of the lily encrinite. An effused lymph, or a 
membranous expansion, appears to have involved this column, in 
the same manner as was observed in that fossil, as well as in the infe- 
rior termination of the turban eherinus ; and appears, in the same 
manner, to have diminished the mobility of its articulations. 

The longitudinal section of a somewhat similar specimen, Plate XVL 
Fig. 12, shows more plainly the nature and use of this investing part. 
The vertebral column is there seen surrounded with different layers* of 
this substance, each of which appears to have been formed on the sur- 
face of the column, and to have separated, and extended itself by its 
growth to a considerable distance, at its inferior part, from the column 
on which it had been formed^ whilst it has still closely adhered to the 
column at its superior part. 

A curious fact is here observable : in these membranes, which 
at different distances surround the vertebral column, crenulated 
articulations, similar to .and exactly concurring with those of the 
vertebrae, are plainly to be seen. By this curious conformation of 
the organ .of attachment, itjs obvious that a more widely extended 
basd was obtained ; and in consequence of the points of union being 
ihns increased by so many concentric lines of adhesion, the firmness 
of the adherence of the animal must have been well secured. From 
the crenulated articulations which these tunics possessed in com- 
mon with the vertebral column which they inclose, it is evident that 
they must have possessed a certain portion of mobility, such, most 
probably, as would be necessary for the animal to employ at this part ; 
whilst, by the coherence of these tunics with each other, gind with 
the column itself in the superior part §f the pedicle, the vertebral co- 
lumn must here have acquired a considerable portion of strength. 
The transverse section of another of these specimens, Plate XVL 
Fig. 14, serves to furnish us with a still more correct idea of the mode, 
in which the osseous tunics or membranes were disposed, on the spot 
to which the animal was affixed. 
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The peculiar structure of this extremity of the animal is very clearly 
displayed, in the beautiful polished agatine specimen, from Soissons, 
which has been divided by a longitudinal section. Plate XVI. Fig. 13» 

In this specimen, but particularly in its lower part, the vertebral 
column itself, is seen surrounded by numerous investing tunics. 
These, at their lower part, are spread out like roots, and are evidently 
well calculated to fix the animal to his devoted spot, whilst a litde 
higher up these several tunics cohere together, as well as with the 
colunm which they include, and having their crenulated articulations 
exactly concur with those of the included vertebrae, they form a ver« 
tebral colnron, which, having thus acquired a considerable additional 
degree of solidity, must have evidently been well calculated to form 
the main support of the animal. 

In the several species of encrini which have been hitherto treated 
of J it was found necessary to notice how very few specimens of thepr 
extremities have been found, in comparison with the remains of the 
trunk of the animal. This, however, is not the case with thisspecies, 
since both the extremities of the animal appear to be tolerably ablm^ 
dant; indeed, judging from the specimens of this fossil, wIucIl I hxn 
obtained, remains of its superior and inferior parts appear to have ex« 
ceeded in proportion those of its vertebral column. 

The lower extremities of this species of encrinite, we have already 
fseen, have been found in Wiltdiire and at Soissons. They have also 
been found at Pfeffingen, in Germany, but no correct notion respect- 
ing diem had been hitherto formed. 

Mons. le Professeur d'Annone favoured Mr. W^ch with drawing* for 
three plates, firom specimens iahis museum, obtained from Pfeffingen, 
and which were employed by Mr. Walch in Knorr's elegsait wMk, 
and illustrated by Mons. d'Annone's observations, which I shall now 
proceed to notice *. You will, whilst attending to these remarks, be 

* Recoeil des MoDomens, &c. Tome IL Sect IL p. J 19. 
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sOon led, bj several coincident circumstances, to discover that the 
fossils to which the Professor refers, are similar to those of Wiltshire, 
the nature of which I have just been endeavouring to ascertain. 

The Professor remarks^, that many had doubted the existence of ra- 
mified entrochi^ and had supposed that their apparent branches were 
corals formed on them, in consequence of the coral-forming polypes 
having by accident become attached to their trunks. Of this opi- 
nion, he observes, he might perhaps himself have been, had not some 
of these specimens proved to him, that these branches were not merely 
attached to the surface of the column, but had actually proceeded from 
its interior part. The crenulated articulation, one of the essential cha- 
racters of the entrochi^ he observes, was discoverable in these ramifi- 
cations, which convinced him that the matter of which these branches 
were formed had not been applied accidentally to the surface of the 
column, and satisfied him that these were ramified entrochi, and parts 
of some zoophyte of the family of encrini. 

The first specimen, represented Tab. G. H. Fig. 1, ofKnorr's works, 
is evidently formed of a fragment of the tumid part of the lower ex- 
tremity of a large pear encrinus, with its proportionally thick invest- 
ing tunics. This investing part, as well as the part which it involves, 
bears very plainly the marks of the crenulated lines of articula- 
tion ; and as plainly, also, manifests its laminated structure. So evi- 
dent is this latter circumstance, that Mons. d'Annone, who compares 
its lamellae, so regularly disposed on ohe another, to the coats of an 
onion, is inclined to think that these concentric rings bear some ana- 
logy to those which mark the successive annual increase of trees. The 
circumstances here remarked are particularly obvious in Tab. G. II. 
Fig. 4, of the above work. 

In one of the specimens of Prof. d'Annone, theentrochus, afterxli- 
viding at its base into five branches, is spread along the surface of, and 
imbedded in, the calcareous stone, in such a form as to give at once the 
idea of its being the radicle or foot-stalk of the encrinus. (Astropo- 
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^Rum encrifU). Mr. Walcb is induced, from this extension of its 
branches along the lime-stone, to consider it as a particular species, 
and firom this property, to term it Entrochus Ramosus repens. 

One similarity between the fossils of Pfeffingen and those of Wilt- 
shire, and which may be implied from the colouring of the plates 
which represent the former in Knorr's work, deserves to be particu- 
larly noticed. The artist, who has executed his part with great fidelity, 
bas thrown a purple tinge into the specimens from Pfeffingen, which, 
I well remember, when I first saw, appeared to me to be gaudy and un- 
natural ; but, as has been already observed, this same purplish tinge 
characterizes the specimens found at Bradford, and gives to the spa- 
those matter very much the appearance of purple fluor. 

The resemblance between the fossils of Pfeffingen and those of 
Bradford extends still farther. The entrochi of both places agree 
in a peculiar characteristic neatness in their form,*and particularly in 
the neatness of the line of articulation, resulting from the fineness of 
the radiating striae, which mark the surfaces of their trochitee. So ex- 
act is this agreement, that there is not a doubt, that any one who was 
acquainted with the forms of different entrochi, but who had not 
seen those of Pfeffingen, would, immediately on seeing the figures of 
these, in the work of Knorr, have named them for the entrochi of 
Bradford. 
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LFfTER XXI. 



XAVE ENCRTNITE.,.. DISCOVERED IN YORKSHIRE BY MR. MARTIN 
LISTER... . IN GLOOCESTERSHIRE BY MR. JOHN BEAUMONT.... SUP- 
POSED TO BE THE RADIX OF AN ENCRINUS... .SHEWN TO BE THE 
PELVIS OR SKELETON OF THE BODY PART. ...SIMILAR FOSSILS 
DESCRIBED OTFIERS FROM THE ISLE OP GOTHLAND... .'ENCRI- 

NiTE IN MR. Donovan's collection. 

In the year 1674, Mr. Martin Lister dicovered in Braughton and 
Stock, little villages in Craven in Yorkshire, stony bodies which he 
considered as the radices of entrochi *. Having referred to the passage 
of Agricola, noticed in a former letter, in which he speaks of the Ra- 
dices Entrochorumy Mr. Lister says, " we, in these rocks, find certain 
rude stones, of the bigness of walnuts, which have many impressions 
of trochitae upon them, as though they had been the roots of them :" 
and proceeds to observe, that all these stones are not to be considered 
as Lapides informes; instancing to the contrary, the encrinital remains^ 
to the consideration of which this letter is devoted *. 

These fossils, he describes as being about the size of a walnut, but 
in the fashion of a pine-apple or cone, with a hollow bottom, sur- 

* Philosophical Transactions, No. 1 00. 
VOL. II. F F 
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rounded by five double points or feet, in the figure of crescents, and 
having on their top the impression of a trochites, or a trochites itself 
yet adhering. He describes these stones as incrustate, from their being 
covered with rough polygonal plates, and says, " I can compare the 
incrustation of these stones to nothing so well, as to the skins of the 
piscis triangularisj thus described by Margravi us: " Cuj us cutis (nam 
caret squamis) figuris trigonis, tetragonis pentagonis, hexagonisque 
mire distinguitur et notatur/' 

Mr. John Beaumont relates, in the Philosophical Transactions for the 
year 16769 that the bodies termed radices by Mr. Lister, were to be 
found in the Mendip Hills, Gloucestershire, and says, ^^ Agricola com- 
pares these stones to a wheel ; and truly the body well resembles the nave 
of a cart or coach* wheel, the shape of it being conical towards one 
end, till you come just to the top, where it is a little flat, with a hole 
in it ; and it has another hole in the middle of the broad end, oppo- 
site to this, very fit for an axis to pass through, and the five hollow 
stirts or feet, issuing sideways, at equal distances from the broad bot- 
tom, somewhat resembling spokes ; the said stirts standing about 
half an inch out from the body of the stone, so that it may not very 
improperly be called Modiolus quinque radiatus ; and at the ends of 
the stirts, where the hollows should show themselves, there grows, 
after a very artificial manner, a pretty large seam of the same stone, 
just over the middle of the hollow, from the upper part of the stirt 
to the lower part of it, parting the hollow in the middle, and cover- 
ing about a third part of it, not that this seam enters farther into the 
hollow than the mouth of it, so that the hollow of each stirt presents 
itself with two eyes. Hence, it appears, that those stirts or feet were 
never longer than they are, and that no stone ever grew to them/* 

Mr. Lister says, " the feet were like crescents at the end, whereby I 
find the fore-seams of his stones were broken off, as two of them are 
in mine. The stone seems wrought all over like the fish mentioned 
by Mr. Lister, being composed of trigonal, tetragonal, pentagonal. 
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,nd hexagonal plates. The upper part of the conical end is wrought 
round witli six large hexagonal plates, and these reach half-way tlie 
stone; then follows a second round, made up of eleven pentagonal 
plates, pretty large, and these reach almost to the broad bottom, 
hich is a little convex, the bottom itself and feet contain plates of 
:)l)l makes, but most of them are very small." 

Mr. lieaumont calls them, with Mr. Lister and Ray, Rock Plants, 
and adds, " we may truly say, that there have been and are whole 
;elds or forests of these in the earth, as there are of coral in the Red 
'Sea." 

" I must own, (Mr. Beaumont says) the knowledge of its being a 
radix to Mr. Lister's hint, though I have Agricola by me, but did not 
well mind him ; and because the perfect radix was smooth on the 
top, and many otlier pieces of radixes which I have by me, they did 
not well indicate the thing, though upon a review 1 find one of thcn^ 
with small rays there." Mr. Beaumont thus designates the particular 
fossil, of whicli he has given a figure. " A curious radix, somewhat 
more entire than elsewhere to be found, on which those rock plants 
sometimes grow, though it be manifest, that they often grow also from 
plain roots *." 

Both Mr. Lister and Mr. Beaumont have supphed the Philosophi- 
cal Transactions with figures of these bodies; that furnished by the 
llatter gentleman being exceedingly correct. But entertaining a di- 
rect contrary opinion respecting this fossil, from that whicli these gen- 
tlemen were led to adopt ; believing, that instead of its being the 
base or radix of the entrochus, it is the summit of the column, or the 
pelvis, from which the arms, fingers, and tentacula of the animal 
proceeded, and which was supported by the trochital column, it be- 
came necessary to represent it, in a reverse position to that in which 
it had been placed in those figures. 1 therefore availed myself of the po- 
lite and prompt assistance which I have always received during my rr- 

-* Philosophical TransaclioDS, Vol, X. 
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searches, from the ofHcers of the British Museum, and procured a 
drawing from, I believe, the identical specimen described by Mr. 
Beaumont, and which now makes a part of that superb collection. 
The representation of this fossil is at Plate XVII, Fig. 3, where at o^ 
is shewn the surface which was applied to the superior termination of 
the vertebral column, which supported the pelvis or viseral cavity, 
from which proceed the five hollow arms, each dividing into two, 
whence, I suppose, proceeded the fingers, tentacula, &c. 

To enable me to shew you the grounds of this supposition, I must 
place before you a few other fossils, the examination of which will, 
I trust, lead you to agree with me in the conclusions I think myself 
authorised to make. I lament the being unable to determine where 
these fossils were found ; but this circumstance, however to be re- 
gretted on other accounts, will, fortunately, in no respect interfere 
with my present object. It is right to observe, that from the similari- 
ty of their matrix, and from my having obtained them all from one 
person, there is reason for supposing that they all came from the same 
place, and I suspect from the Ise of Gothland. 

One of these fossils, Plate XVIT. Fig. 4, although very imperfect 
in some respects, retains sufficient of its original form and matter, to 
prove that it is of the same species with the fossil just described. 
Like that fossil, it has a small circular radiated area at its lower part, 
evidently adopted for articulation with the superior vertebra of the 
vertebral column ; and, like that fossil, it had five hollow arms, each 
divided by a partition down the centre. This fossil is entirely filled 
with a very hard pyritous clay. 

Another, Plate XVII. Fig. 2, Is a fragment of either a variety of 
this species, or of a much larger specimen than those just described; 
it has a trochital articulating surface^ nearly six times as large as that 
of the former, with a central pentagonal opening. This surface ap- 
pears to have been formed by a circular plate^ with five obliquely 
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raised triangular processes^ betweea each two of which is placed a 
pentagonal plate, about a quarter of an inch in thickness. 

The small one, represented Plate XVII, Fig. 5, exactly agrees, in 
every respect, with a fossil whijQh is in the British Museum, in the same 
box with the one already described in the words of Mr. Lister and 
of Mr. Beaumont. Like that fossil, this smaller one has its trochital 
articulating surface, its five arms, and its surface made up of polygonal 
plates ; but it has no opening qn the upper surface. Qn this part, 
instead of the opening which is observable in Mr. Beaumont's fossil, 
there are six round protuberances of different sizes ; one projecting 
about an eighth, aqd the other about the thirty-second of an inch. 
The articulating surface in this fossil is very indistinctly seen : it ap- 
pears to be formed of three pieces, the form of which cannot be po- 
sitively ascertained. Around these are disposed six hexagonal pieces; 
on which other smaller ones are placed, forming the visceral ca- 
vity ; but the form and arrangement of these cannot be well made 
out. 

The fossil fragment, Plate XVII. Fig. 1, is particularly interesting 
on several accounts. The crenated articulating surface is very dis- 
tinctly observable on it, espi^ially towards the edge of the circle. It 
is also distinctly perceived, that this articulating surface is formed by 
the union of the flat surfaces of three hexagonal ossicular, the com- 
missures of which are not, however, discoverable on the articulating 
surface, in consequence, as it appears to me, of a portion of the in- 
tervening cartilage still remaining adherent on the articulating sur- 
face. 

The ossiculae in this fossiU having a more rounded external surface, 
appear more separated than those in the preceding specimens, and 
are therefore more distinctly seen : their edges, when viewed with the 
assistance of a lens, display an osseous structure, very much resem- 
bling that which is seen on the edges of the fossil bony palates of 
fishes. 
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ArountHhe ttiree hexagonal bodies forming the articulating swr- 
face, is a series of six other hexagonal bodies, which are articulated 
with the former; four of these bodies are shewn in the figure; the 
other two cannot easily be shewn m this view of the specimen. To 
these, another series of smaller hexagonal bodies appear to have been 
united, four of which now only remain. It is impossible to determine 
from this fossil, in its present state, what was its original complete 
for 111 ; but as far as can be judged from the arrangemen t of the few 
remaining ossiculje, it may be concluded, that its form was somewhat 
similar to that of Mr. Beaumont's, Plate XVII. Fig. 3. This con- 
clusion will, I think, be strengthened by the examination of some 
other fossils, which have hitherto been too little regarded. 

Subjoined to a letter of Dr. Capellcr to Scheuchzer, on the study of 
Lithography, &c.* are figures of three different encrini, which ap- 
pear to be referable to the species just treated of. 

These are described as Stony Gothlandic Encrini or Stai-s, with ar- 
ticulated rays or fingers, and osskula like carpal bones, proceeding 
from the extremity of the trochitte, diffei'ent from any encrini hither- 
to known. '■ 

One of these, here represented, Plate XVII. Fig. 10, taken from Fig. 
3, of Dr. Capeller's plate, very much resembles, in its metacarpal part, 
the fossil, figured Plate XVII. Fig. 1. The figure from Dr. Capeller's 
plate, besides pointing out the similarity between that fossil and the 
fossil in my possession, figured above, Fig. 1, serves also to shew, 
that the encrinite described by Mr. Lister and Mr. Beaumont, are 
also of a similar kind. The fossil remains, which 1 possess, are suffi- 
ciently similar, in their trochital articulating surface and general form 
to evince their aifinity with the English fossils ; whilst the disposition' 
of the metacarpal ossiculae of the one, at Plate XVII. Fig. 1, makes 
out the relationship of both with the Gothlandic encrini of Dr. Ca-* 

* Epistola ad J. J. Scheiidizeratn, 1129. 
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peller, and, of course, the general agreement of these fossils with 
each other. 

The figure of Dr. Capeller's fossil, is useful also on another account. 
Articulated tentacula are seen passing from the inside of the fingers,' 
plainly evincing that these fossils arc the superior terminations, and 
not as Mr. Lister and Mr. Beaumont supposed, the radices of encrini. 
The form of the fingers of the encrinus, figured by Dr. Capeller, so 
much accords with that of the fingers of the encrinus in Mr. Dono- 
van's Collection, and which I sliall next notice, as to induce me al- 
most to think, that Mr. Donovan's fossil may be of tiie same speciesi 
with those which have been just examined. 

One of the encrini figured by Dr. Capeller differe from the rest suf- 
ficiently, to allow it to be considered as a variety of this species ; the 
metacarpal ossiculie being so thickly and deeply radiated, as to give 
to each of them somewhat of a roselike form. 

The fossil figured Plate XVII. Fig. 12, is a small specimen, appa^ 
rently of this species, which is in the British Museum. The only ac- 
count of this fossil, which I could obtain, is that which is contained 
in the label accompanying it, describing it, " Modiolus galeatus, from 
Benbuisghen, a high mountain near Murlach Mor, in the county of 
Sligo." 

I am at present unable to offer any opinion respecting the nature 
and form of the trochitaltrunk of this animal, or of its inferior extremi- 
ties. I, however, hope, that having traced it thus far, I shall learn, 
before long, that some other admirer of these subjects, resident in the 
neighbourhoods in which they are found, will have more success- 
fully extended this investigation. Then, and not before, can this 
animal be designated by an appropriate name : at present, it may be 
proper to term it, agreeable to the resemblance which it bears to 
the nave of a wheel, the Nave Encrinite. 

In the very valuable and interesting museum of Mr. Donovan is, I 
believe, an unique specimen of the remains of an encrinite, which 
seems to have been nearly intermediate, with respect to the length of 
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the fingers, and of the tentacula, between the hly encrinite and the 
Briaraeu pentacrinite : these partaking of the great length of those in 
the latter fossil ; whilst^ like those of the Lily Encrinite^ they appear to 
have been capable of being contracted into the form of a closed 
flower. The arms and fingers are much more slender than in the lily 
encrinus; and the articulated tentacula» which. are arranged along 
the whole length of the fingers, have very much the appearance of the 
terminations of the abovementioned pentacrinite. It is much to 
be regretted, that the parts forming the pelvis afe not discoverable 
in this specimen ; in consequence of which, no Correct opinion can be 
formed, respecting the modes in which the arms were given off from 
the pelvis, or of the mianner in which this was united to the vertebral 
column. For a particular account of this curious fossil, I must refer 
you to the subjoined information respecting it with which I have been 
favoured by Mr. Dona van. 



** PLUMOSE ENCRINUS. 



'' A large flat piece of compact grey limestone, of nearly a triangu* 
lar form, and very uneven surface, at its greatest extremities, 10 inches 
by 81. la one part of this is. imbedded an encrinus, having a great 
number of long arms or rays^ each furnished with numerous delicate 
tentacula or claspers, disposed like the feathery appendages on the 
quill of a pen, and.on account of which resemblance it has been named 
Encrinus pennata. Fourteen of these arms are visible, or may be 
traced, on one side of the stone, and sixteen or more on the other. 
Some of these arms being in relievo on the surface, shew the tentacu- 
la very distinctly and fine; others are partially concealed in the stc^ne. 
Near these are a number of the finer or extreme parts of other amis 
of a similar structure. The arms are cylindrical, and composed of a 
great Bumb^r of flat joints with a rounded edge, the largest about 
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one eighth of an inch in diameter, from which they taper, in regular gra« 
dation, to a point ; the tentacula consist of many articulations. .The 
main stem seen in this mass is of a circular form, somewhat hollow 
within, having the edges rounded off, and a small hole in the centre. 
There were several , fragments of branched madrepores, and stiiated 
shells of the anomia genus, also imbedded in the stone/' 

From Dudley y in Warcestershire. 



LETTER XXII. 

THE TORTOISE ENCRINITE....THE STRAIT ENCEIKITE....THE BOTTLE 

ENCRJNITE....THE CLOVE ENCRINITE KENTUCKY ASTERIAL 

F0SSIL....UNCOMM0N ENCRINAL VERTEBRiE....FOSSIL, APPARENT- 
LY AN OVAL ENCRINITE. 

m 

The first mention which I find made of any part of the extraor- 
dinary fossil, which, from the disposition of the plates of which it 
is formed, may be termed the Tortoise Encrinite, and whose 
nature I shall now attempt to investigate, is in Mr. Lister's paper on 
the Radices Entrocharum*^ already noticed. He there gives an en- 
graving of one of the plates of this animal, which he descnbes only 
as, ^^ a pent^gonous plate embossed with angles.^' 
^ One of these plates, from the chalk-pits in Kent, is eihibited, Plate 
XIII. Fig. SO, adhering to its chalky matrix. A considerable degree 
of variety is observable in the markings on these scales ; those which 
are seen on the scale here figured, showing, from their extreme irregu- 

* Philosophical Transactions, No. 100, February 1674. 
VOL.11. GO 
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4antj9 how* difficult it is to describe them in wordt. In general^ how^ 
.ev^er^ the markings are made by lines passing perpendicularly frem 
«ich edge of tilie plate, and terminating in mdiating lines extending 
from the centre, of the plate to each of its angles, lliese markings 
MCt only differ very considerably in different specmiens, thereby form- 
ing numerous varieties ; but, as will be presently seen, tJiey ?ary itf 
the diffisrent -series of the plates in the same specimen^ being adapted^ 
in some measure, to the different forms of the plates ; which also vary 
in their respective series, by which their better adaptation to each 
other is secured, and the required form of the animal is obtained. 
Their connection with each other is also secured^ by their rays or 
markings so terminating at the edges of each plate, as to form crenu- 
lated margins, which are reciprocally received into each other. 

In the specimen of this animal, Plate XIIL Fig. 24, from a chalk- 
pit in Kentt its inferior pftrt has evidently been formed of five pen- 
tagonal plates, circularly disposed^ two of which are seen in this view 
of the fossil, with a semicircular notch in the middle of each inferior 
margin. The surfaces of these plates have but few markings ; four 
or five risings only passing from the centre of each plate, and meet- 
ing M each articulation with similar risings in the adjoining plates. 

In the five angular recesses which result ffom the junction of these 
bodiest At the nfiper part afe placed the corresponding projecting »nr 
gles <^ the next series of five hexa^nal plates ; and in five superior 
ang^ljfi^r (ecesscMjp formed by these^ arei placed the COTresponding^pio-' 
jQcting angles of the third series,! which are all pentagonal: each ^i 
these having its superior sijde articuUted with one of the sides of a 
pentagonal plate at the top, which completes the marsupial form be* 
longing to tliis animal*^ 

^ This descrfpticm is adapted to Jtbe aanexed figurei which is, by mistake, placed in a re* 
rmted poMon to that whbb was, |i(Briui^, most eMimon to die animal; the close fiait of 
the pufie at the bottom, and the open part from which the tentacula proceeded, at the su- 
perior part, as in the description by ^t. Donovan. 



As Sir. Donovan possessed a more perfect specimen of the fossil 
remains of this animal, than I could procure, I requested and ob- 
tained of him the following accurate description from the ticket 
which accompanied his specimen. 

" The Tortoise Aste7'io EncrinuSt an animal partaking of the nature 
of marine crustaceous creatures. It is composed chiedy of sixteen 
angulated pieces or plates, of which fi\'e pentagonal ones surround 
die mouth, in the upper edge of each of which is a semicircular notch, 
from which depends a jointed arm or tentacula, which is dichoto- 
mous after the first two joints, and is probably again divided and sub- 
divided towards its extremities. Those arms were, no doubt, designed 
by nature to assist in taking its food. Immediately under these five 
plates are five other hexagonal ones ; and below these, five more that 
are pentagonal, and the bottom is teitninated by a single pentagonal 
plate. All the plates fit clbsely into each other in the same manner 
as the scales of a tortoise, so that no interstices appear, and these are 
radiated from the centre to the edges ; the upper plates with four 
or five rays each, the rest with six ra;vs each ; from the sides of these 
ridges proceed lesser ones, terminating at the edge, and giving them 
a pennate appearance. The plate from which the branched arms 
proceed, are not so much striated between the larger rays as the other. 
In some plates, the striae are broken, and form a rugose surface. The 
plates vary in their markings in different individuals, and even in the 
same specimen, some are coarsely ridged, or rayed; some finely 
ridged, or rather striated, and some are nearly smooth. The body 
does not seem capable of extension. Found in a chalk-pit in Surry." 
Mr. Ingham Forster's Museum, O; 98, 

Whilst attending to the formsj as well a» to the different markings 
of the plates, of which this animal is composed, you will not fail to ob- 
serve some similarity with those of the encrinite just examined, and 
designated by the term Nave EDcrinite. One material difference,- 
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however, exists between these : in that encrinite evident marks are 
seen of its having been attached to a vertebral column ; whilst in this, 
(the tortoise encrinite) there is no trace whatever of any mode, in 
which such a combination could have been accomplished. 

Mr. Donovan's specimen is rendered particularly interesting by the 
two first bones of one of its arms being still adherent to one of the 
semicircular openings, and in such a manner as not only to show 
that its divisions were dichotomous, but also to furnish us with some 
slight intimation of the nature of the trochitulae of which this mem- 
ber was formed. The articulating surface of one of these may be 
seen to be evidently formed by a slight concavity, in the centre of 
which is a small foramen : two ridges, with a narrow intermediate de-* 
pression, passing in a line from this foramen to the two opposite points 
in the circumference : this articulating surface closely resembles that 
of ..the fossil trochites depicted Plate XIII. Fig. 40. But even with 
this aid, I must acknowledge that my researches respecting the arms 
and tentaculse of this animal have been entirely unsuccessful. 

Whilst striving to connect bodies together to form the ramifying 
arms of this animal, I however discovered two other species of en- 
crinites, possessing similar articulating surfaces with those of the ossi- 
cular of the arms of the tortoise encrinus, which I shall now proceed 
to place before you, with some- other substances, which bear generic 
marks of distinction sufficient to warrant their being considered as be- 
longing to encrinites, although not always sufficient to admit of their 
being respectively connected, so as to make out their respective species. 

Following the particular character of the articulating surface of the 
trochitulae attached to the body of the tortoise encrinite, I first call 
your attention to a fossil body, frequently found in the Kentish chalk- 
pits, which is of a cylindrical shape, and has at its ends two articu- 
lating surfaces, much resembling that which is observable on the ossi- 
cnbe attached to the tortoise encrinite. One of these bodies is repre- 
<^ented on its matrix, Plate XIII. Fig. 35. Its surface is smooth, and 
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the articular ridgefi, which at each end traverse its axis, cross each 
other, passing in opposite directions ; as is also the case with the tro- 
chitesy Fig. 41. ' 

With the hope of learning more of the animal to which this part 
belonged, I sought for some body which, with a similar articulation, 
possessed some variation of form, and at length discovered the body, 
Plate XIII. Fig. 34, which is also attached to its matrix. These bo- 
dies' are found in the same chalk-pits as yield the bodies just de- 
scribed. At the one end of this body exists a similar articulating 
surface with that of the former body ; but at the other end, such a 
conformation 16 observable, as seems plainly to mark it as the base of 
the peivis, irom which the anhs of the animal had proceeded. Five 
pentagonal pieces are first disposed in a circle on the end of the tro- 
chite,andon these are placed five other pieces, which are rather longer 
than the former. An inferior angle of each of these is let into' an an- 
gular recess, formed at the junction of tach two of the former bodies ; 
and at their •superior part, each of these bodies terminate in a concave 
surface, with two denticulee on its interior margin, forming, At their 
union, a surface, which bears very much the appearance of a flower 
with five petals. From this surface must have proceeded the arms, 
fingers, &c. of this animal ; to discover the structure of which was the 
next object of my research. 

Following the clue yielded by the particular species of the articula- 
tion; I am led to place next before you, as parts, in all probability, 
composing the articulated arms and fingers, the sefies of ossiculse^ 
Plate XIII. Fig. 70, which are here depicted rather beyond their na- 
tural siise. These, firom the 'resemblance which their articulating 
surfaces bear, appear to be deserving of being classed with the 
preceding body. The middle part of these ossiculae is cylindrical, 
but the ends are contracted, as if compressed, in two contrary direc- 
tions, so that two narrow elongated surfaces are formed at each end, 
exactly crossing each other, and/having a ridge running the length of 
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these sur&ces, by which thej axticulated togethei^ similar to<the axtif- 
cular surface of the fonD^ bodies. Pursuing the examinatioa of these 
bodies, through the different sizes which I possess,. I found othem- of a 
smaller size, as at Fig. 71 > &Qd at last arrived at a sohaxy specimen^ 
Fig. 7S, which is evidently- one of the terniioation»of dus series Tliuf< 
we discover the superior termination of an encrinite^entirely different 
from, any which we have yet seen, and which appears to be nUher re* 
fexable to some species which has-been hitherto t<^ly unnoticed, thaO' 
to the tortoise encrinites, to which, from the peculiar mode of its aj^ 
ticulation, there seemed at first to be reason for supponng that it be^^ 
longed. 

Hiat it does not belong to that animal is> indeed^ vendered almost: 
certain^ by the fortunate discovery of the unall illustrative speeimeiv 
Plate XIIL Fig. 73, where a v&tiAta^vn^ an articular suiiace aini-^ 
lar to those wse have been describing, i» seen^ to proceed from a fla^ 
expanded) and faroifymg base, which*- en its infenor part^ hat every 
appearance of having adhered to some other body, and wluchrthere>- 
fore, may properly be considered at the pedicle of this animal. Oi 
this ^all speciM of eocrinite we thee^ore seem to> possess^ the oiqgan (^ 
attachment just described, the vertebras, the pelvis, and the lamiiyii^ 
superior extieilutyv The only peculiar character by which it caa be* 
distinguished from other species, appears to he the stiait manner u» 
which the ossiculsfr are disposed, of wluch its pelvis is formed.. From< 
this cdrjsuiBstance I am led to dislau^i^. it by the appellation o£ 
the SkcaAiT £iFcaiHiTs. 

Pursning the examination of such bodies as aie characterised by^ 
this particular-species of articulation,. I was led to the examination of 
the spathose vertebra, Plate XIII. Fig. 74. This fossil, whidi was- 
also imbedded in chalk, is- barrel-fonned, having a sintihur articular 
suffice at eadi end with the fossil just treated of, the surface of its 
sides being finely granulated ; but in some of these bodies^ this sur*^ 
&ceis tubeicttkUed or eves rugose, and in others neaily 
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Whether these differences on the surfaces of these bodies are the dif- 
fierences of varieties only, I am unable to determine, from any of the 
specimens which I possess. Nor am I able to point out, with any 
degree of certainty, any of the other parts of the animal to which 
these vertebrae have belonged. I have, however, very Uttle doubt, 
that they served to constitute the vertebral column of the animal, the 
fcpdy part of which is represented Plate XIII. Fig. 75 and 76. 

This body of an encrinite, Fig. 75, gradually enlarges from its ar- 
ticulating surface, and assuming somewhat of a tumid utricular figure, 
terminates in a superior floriform surface, on which are five triangu- 
lar depressions. By the assistance of a glass, this body part may be 
seen to be divided into ribs, clavicles, and scapulae, very much in the 
same manner as is done in the strait encrinital body just placed be- 
fore you, Plate XIII. Fig. 34. At Fig. 76 is represented another of 
these fossils, in which the first vertebra is still adherent to the body 
part, a very fine, somewhat raised line, marking the union of the ver- 
tebral column with the pelvis. The utricular form assumed by the 
body part of this encrinite has disposed me to name it the Bottle 
Encrinite: the workers in chalk also distinguish these bodies by 

le term chalk-bottles. 

Hence it appears, that two other species of encrini must have ex- 
'isted, the articulating surfaces of whose vertebrae bore a very close, if 
not an exact, resemblance with the ossiculie of ^ extremities of the 
tortoise encrinite. 

The next objects of research were the fossils corresponding with 
just described, in their tuberculated, granulated, or rugose 
surface. This inquiry terminated in only ascertaining that there ex- 
isted a species of encrinus, whose vertebras, represented Plate XIII. 
Fig. 69, bore on their sides these peculiar markings : these trochitae 
differing, however, essentially, from the vertebrte of the preceding 
species, by radiated or trochital surfaces ofarticulation, and by being 
pierced with a much larger foramen. 
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The three specimens of encrinital remains, still adherent to^elr 
chalky matrix, Plate XIII. Fig. 31, 38, 39» decidedly belong to a 
species entirely different, especially in its mode of ramification, from 
any which have been hitherto noticed. 

The curious mode in which the ossiculse are articulated in these 
specimens is particularly deserving to be remarked ; it is therefore 
carefully made out in the specimen, Fig. 31, where the form of the 
arms seems to warrant the appropriating to this species of encrinite, 
the appellation of the Stag's-hoen Encrinite. 

The calcareous fossil, Plate XIII. Fig. 77» wiUi an extended flat 
base, gradually assumes a columnar form; and terminates upwards in 
a small round crenulated surface, pierced with a hole which passea 
through the substance of the fossil. There can be little doubt, that 
this fossil has been the. organ of attachment of some minute animal 
of « the genus encrinus. This is confirmed by the appearance of it» 
under .part, which shows no fitness for motion, but appears to have 
been well formed for securing its adhjerence to any other substance. 

The probability of this conjecture being correct^ is increased by the 
appearances yielded by the next fossil, Plate XIII. Fig. 78, which a 
a small, long, slender trochital vertebra, agreeing so nearly . in its» 
size, colour, anfl articulating surfkce with the preceding fossjJ, as to 
give strong reason for fupppsingtliat a. series of these foriped the ver<-. 
tebral columi^to whiqh it seprved as pedicle. . 

The fossil represented, Plate XIII. Fig. 79» has been long noticed 
by Cfryctoligsts. for its close resemblance in form to a clove ; from 
which circumstance it derived the name, CaryapkiUus lapideusj which 
rs in general applied to it. Various have been the opinions enteiv- 
tained respecting it> some haying beUeved it to be actually a petrified 
clove ; others, that it was part of the spine of an echinus of a pairticu. 
lar form. Lhwydd seems to have been the first who entertained a ra- 
tional opinion respecting its origin* . Referring to a specimen which ho 
had received from Germany, and to the only specimen which he had 
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met with, and which he had found in Caldey Island, he says, " At 
t>riginem, si attendamus, non aliud revera est, quam stellae cujusdam 
fossilis modiolus ♦/' 

These fossils are found in great numbers in the mountains of 
Switzerland, particulaily in those of the Canton df Zurich, and of 
Schaffhausen. The form whidi they bear certainly approaches very 
nearly to that of a clove. The lower extremity is pierced in its centre, 
with a small openings which is surrounded by a crenulated surface, 
fitted for articulation with a trochital vertebrae. From this termitia- 
tion the body of the fossil gradually enlarges, and is so extended, as 
to terminate in five points, with five intermediate circular margins ; 
and to form, in the upper part, a slight concavity, answering to the 
pelvis in . the larger encrinites, with a relieved stellated figure in its 
centre. In each of the circular margins are two depressions, in which, 
in all probability, were fixed the first ossicular of the arms of this ani- 
mal. Viewing this body with a lens of tolerable power, it is seen, 
that a suture passes from each of the five points, just described, 
throngh the centre of the inferior extremity ; dividing this body into 
fiveossiculse, as we saw was the case with the Ossa Innominata of the 
lily encrinite. That this, agreeable to the opinion of Rosinus, is the 
central part of some species of encrinites, not yet known, is all that 
can at presient be asserted of it. With respect to its vertebrae, it is 
observed by Mr. Walch, that one of the barrel-formed trochitae has 
been seen attached to the articular surface of this body. This obser- 
vation encouraged me to offer a conjecture, that it may be the pelvis 
belonging to the barrdi-formed vertebrae. Fig. 78, last described ; the 
organ cf attachment belonging to which, I have ventured to suppose, 
was the bodies represented Fig. 77. This opinion being correct, the 
appellation of The Clove Encrinite appears to be applicable to 
this species. 

* Epistola ad Augustum Quiriuum RiviDum. 
VOL. H. H H 
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To future discoveries must also be left the ascertaining of the ori- 
ginal nature of the other fossils which remain to be noticed in this 
letter. The first of these, Plate XIIL Fig. 80, claims its admission, 
merely from the floriform figure which it assumes, like the lily encri- 
nite, from the closing of its arms. From the base of this body a 
neck proceeds, which soon terminates in four arms or claws, in a con- 
tracted state. In other bodies, apparently of a similar species, the 
number of the claws varies from two to even five. There exists no 
mark in these bodies to determine whether, in their original state, they 
were attached to vertebral columns, or were occasionally attached to 
some foreign bodies. These specimens, as well as the former, are cal* 
careous, and were also obtained from the mountains of Switzerland. 

This petrifaction is figured by Mons. Bourguet, who describes it 
as the. hexagonal flower of a coralloid (fleur hesagane d'un coralloide*.) 
An examination of the figure of this fossil, which is here given^ will 
sufficiently show that it partakes more of the nature of the encrinus 
than of the coral ; a remark which has been already made by Mons. 
Davilat and by Mr. Walch. The latter gentleman appears only to 
have seen it figured by Bourguet, from which representation of it he 
is unable to determine whether it is jointed or not ; and he observes 
that it is an extremely rare fossil J. 

The ramifying fossil body. Fig. 81, has somewhat of the appear- 
ance of the former fossil in an expanded state. Some of these fossils 
have three, four, and even more branches, expanding in a similar 
manner. Mons. Davila considers these as, vertebres tiouetises diffe- 
reiites des entroques et qui semblent appartenir aiuf rayotis du sommet de 
rStoile ; and in another place he calls them, des petites articulations 
branchis des sommets. Mr. Walch acknowledges that he cannot with 
certainty say to what substance they belong. When viewed with 

♦ Trait6 des Petrifications, Tab. XIII. Fig. 70, 71. 

t Catalogue systematique et raisonn6, Tom. III. p. 194, No. 242. 

t Monumens des Catastrophes, kc. Tom. II. p. 104. 
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a magDifying glass, their form and structure 19 seen to agree very ex- 
^c^ly with the ramified arms of the preceding fossil. 
• The small calcareous fossil body, from the same place, delineated 
Plate XIJI. Fig. 82, is here introduced, iu consequence of the am- 
biguity of its appearance. From the resemblance which its general, 
suiface bears to that of the last fossil, it might be concluded to be 
the detached arm or tentaculum of that animal in an extended state; 
a smooth circular pit at its inferior extremity, renders this opinion 
not improbable. A magnified representation of one of these bodies 
is given, Plate XIII. Fig. 83. 

The nature of the calcareous fossil, represented Plate XIII. Fig. 
36 and 37» is very ambiguous. I was favoured with it by Dr. Wood- 
house, of Philadelphia, who, avowing his inability to ascertain any 
thing respecting its original mode of existence, informs me, that it 
was obtained from Kentucky, where similar bodies are frequently 
found of a larger size^ and that they are there considered as a species 
of petrified nuts. 

This fossil is somewhat of a conical roundish form, the centre of its 
base terminating in a small round projection pierced in its middle, 
with a little opening into the centre of the fossil: from this projec- 
tion the base extends nearly^ horizontally to £ve prominent points, be-* 
tween each of which exists a shallow depression. At the apex of the 
cone five small openings are placed at the angles, formed by the 
meeting of the lines, which bound five long triangular surfaces, which , 
commencing at the summit of the fossil,, are disposed tapering, down 
the sides, and terminate in the projecting points which are placed 
round the base. Along the middle of each of these surfaces, a 
grooved line passes, from which upwards of forty minute processes 
on each side, pass to the lines which bound tliese surfaces at their sidesv 

The opinion which I formed on the first view of this fossil was, tha0£ 
it belonged to some animal approximating to the encrinus. The cenn 
tral projection at its base has, however, suffered so much by friction 
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as not, I believe, to show its original surface; and hence it is impose 
sible to determine at present any thing respecting the substance with 
which it was connected at this part, or the kind of articulation which* 
was here employed. It however very nearly resembles the smaller 
modiolus^ from Ireland, which is represented in Plate XVII. 

Among the enigmas which must be left to be solved by the indus- 
try of future inquirers, into the original nature of the various species 
of encrinites, there is no one which appears to me to be more difficult 
than the determining the original properties and mode of existence 
of the animal, of which a part of its vertebral remains, in the state of 
lime-stone, is represented Plate XVI. Fig. 16. Two remarkable cir- 
cumstances in this fossil must attract your admiration, and, of course, 
excite your curiosity : the contorted forms in which the vertebral co- 
lumn is disposed, and the remarkable processes, which appear to 
have issued from the sides of the vertebrae. 

The first inquiry which naturally arises, on viewing the parts of 
an animal disposed in a form entirely different from that which 
any other species of that kind of animal assumes, is, whether or 
po that position is the effect of accident? To this question I ac- 
knowledge, tha*^, on the first view of this specimen, T was much in- 
clined to anticipate an affirmative answer. A careful examination 
into the structure of these fossil remains soon, however, convinced me 
that these contortions were natural to this part of the animal, and 
that the construction here adopted, displayed the most admirable in- 
stance of the wise adaptation of means to the accomplishment of a 
proposed end. In the examination of most of the preceding species 
of encrinites, we discovered that, for the purpose of securing a 
greater degree of freedom of motion, in that part of the vertebral co- 
lumn which was nearest to the superior extremity of the animal, a 

peculiar structure was employed the vertebrae were alternately 

wider and narrower, and the narrower were received into the perpendi- 
cularly lengthened margin of the wider; the outer crenulated fedgeof 
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the narrow included vertebrae articulating with the inner crenulatecf 
surrounding edge or collar of the wider vertebrae. By this contriv- 
ance, a degree of flexibility was secured, proportionate to the extent 
to which the several vertebrae were capable of obliquely moving on 
each other. 

In the specimen now under examination, a similar arrangement is 
observable through its whole extent. Narrow and wider vertebrae, 
with the former included in the margin of the: latter, thereby admit- 
ting a certain degree of lateral motion, and at the same time present- 
ing a check for the prevention of dislocation, manifest a curious 
contrivance, and leads us to the conclusion, that, in this part of the 
animal, the power of performing this kind of motion was particularly 
demanded. 

To explain the uses of the digitated processes, given off from the 
wider and larger vertebrae, and which, in its present lapideous state, 
connects in several parts the opposite windings of the column, I ac- 
knowledge myself entirely incompetent. I am equally incapable of 
forming any opinion with respect to the other parts of this animatl ; 
not ever having seen any part which appeared at all to correspond 
with it, in its peculiar and extraordinary conformation. 

How far this last assertion requires an excepting clause in favour 
of thefossil, Plate XVI, Fig. 9> I will leave you to determine, after 
having ' attended to its form and appearance. This fossil is com- 
posed of ten vertebrae closely conjoined ; each vertebrae having about 
one third of its sides covered with a process divided into five denti- 
culae^ which are placed at regular and accordant distances in each 
vertebra. The other two-thirds of the sides of the vertebrae^ are very 
closely beset with small points and tuberculae, almost linearly dis- 
posed, and giving to the surface a very uncommon and indescribable 
appearance. Indeed the extraordinary form and contour of the whole 
fossil is so difficult to describe, as to render a reference to the an- 
nexed figure indispensably necessary to its compreheasion. Except- 
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ing the slight resemblance which it bears to the preceding fossil, I do 
not know a single instance, in which I can trace any similarity be- 
tween it and any other encriniital remains. 

I rcannot, however, help concluding that these two specimens, 
although both possessing digitated processes, are of two distinct spe- 
cies. This seems probable from the much greater regularity in the 
disposition of these processes, in the specimen Plate XVI. Fig. 9^ 
cthan in that of Fig. 16 : besides that in the specimen, Fig. 9^ the sur- 
face of the trochitae is very closely punctuated, except immediately 
where the processes are given off: a circumstance which does not ex- 
ist in the specimen. Fig. 16. A similar but much handsomer specie 
men of this species, is figured and described in the tenth volume of 
the Philosophical Transactions ; the original specimen being now in 
the British Museum. 

The curiously formed fossil body, represented Plate X VUI. Fig. 4, 
must await the illustration of more perfect specimens to determine 
whether it should be considered as the remains of an alcyoniutn or 
of anencrinus: its form sufficiently characterises it as a »)opby te ; 
and does, I believe, afford decided evidence of the justness of die 
opinion which I entertain, of its owing its origin to some unknown 
species of the encrinus« 

The whole specimen is formed of » feruginous^ cherty substance^ 
which yields sparks but sparingly with the stroke of steely and on 
which the nitric acid manifests no action. I am unable to state where 
this specimen was obtained from ; but from its bearing several impres- 
sions of the alcyonite already mentioned^ as observable on a specimea 
supposed to have been obtained from America*, from other points of 
resemblance between the two specimens, its being an American fo$- 
sil appears to be no ways improbable. The substance to which I 
particularly call your attention is imbedded nearly in the centre of 

* P&gBliQ. 
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the mass : it is of a compressed oval figure, and has its surface marked 
by numerous longitudinal alternate ridges and depressions. That 
which appears to have been the inferior part of this body, and which,^ 
I suppose, was attached to that part, which, in the encrinus, I have 
considered as the pelvis, is slightly and irregularly concave, and being 
a transverse section, its surface is of an elliptical form. On^ this sur-^ 
^e eight bodies lay parallel with each other in the longest axis^f the 
ellipsis, and eight shorter bodies are disposed on, and almost at right 
angles with, the external surface of the two outermost long bodies. 
Each of these twenty-four bodies, at its outward termination, is bi- 
furcated, and thus forms two processes, which pass parallel with each 
other the length of the fossil. Thirty-two of these, sixteen from each 
end of the eight longest bodies, and thirty-two from the external ter- 
minations of the shorter, making sixty-four of these processes, are thus 
continued, and form the external surface of this fossil, which is thus 
marked by alternate ridges and depressions. 

Having thus far noted the appearances presented by this fossil, the 
inferior part only of which, as high as the ridge which marks it trans- 
versely, being then seen, the remaining part of it being imbedded in 
and concealed by the surrounding mass, I ventured to endeavour, by 
a blow of a hammer, to obtain a more full display of it. The attempt 
succeeded, and the superior part of it was brought to sight. 

By this extended view of its surface, the organization of this 
body was more fully discovered ; and, I think, very strong evidence ad- 
duced of its being a species of encrinite, of an walform^ the trunk 
of which was composed of vertebra^ which also were oval. But, although 
entertaining a strong belief that this is the ca$e, I am aware that far- 
ther observations and more illustrative specimens may be required to 
determine its being so, I shall therefore lay before you a farther de- 
scription of it, with those observations on its structure, which appear 
to support the opinion which I have oflfered. 

In consequence of the more enlarged view which was obtained of 
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its surface, a very important, and I think, a very decisive, circum- 
atance, in the structure of this body, was discovered. In the superior 
part of the processes, of the exterior edges of which the abovemen- 
tioned ridges are formed, numerous transverse separatioqs exist, at 
the distances of about the thirty-second part of an inch, which ap- 
pear to be articulations similar to those which occur between the os- 
siculse of the fingers of the lily encrinite, and must have given to 
these parts of this animal a capacity for similar motions, with those 
which were performed by the fingers of the lily encrinus. Consider- 
ing these parts then, for a moment, as the fingers, let us trace back, ai 
far as we can, and we find, as has been already noticed, that two 
of these fingers proceed from each of the bodies, in the inferior part 
of the fossil; which therefore bear, in this respect^ ^ close resem- 
blance to the arms of the lily encrinite. Besides this we also disco- 
ver, in those parts of these bodies which form the inferior surface of 
the fossil, several transverse fissures which may have been the joints, b3' 
which the extension and contraction of these bodies might have been 
admitted. Every thing, indeed, in the form and structure of this 
body , serves to sho w that, like the lily encrinus, it was capable of 
being alternately expanded and contracted for the obtaining and the 
securing of its prey. Whether the digital processes were beset, on 
their internal part, with articulated tentacula, this specimen will not 
allow us to discover. 

On various parts of the surrounding matrix are oval impressions, 
which evidently appear to have derived their figures from the oval ver- 
tebrae with which the trunk of the animal had been formed. This 
<:onjecture receives considerable confirmation from the impression, 
which is faithfully represented as existing on the matrix by the side 
of the above-described body: this impression having very much the 
appearance of being produced by the oval trunk of an encrinus, the 
vertebrae of which must, however, have materially differed from tlie 
<oval vertebrae, represented Plate XIII. Fig. 32, 40, 41. 
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LETTTER XXIII. 



PENTAC|tlMIT£8....DIFFERENT VEBT£BB£. NOTICED. 

Agrebable to the distinction which it has been already determined 
to adopt, I have first examined ail the species of this kind of fossil, 
irhich from their trochital vertebra, required to be placed among the 
encrinites; I shall now proceed to examine such, as from their penta* 
gonJEil vertebrae, may be considered as pentacrinites. These, as far as 
our limited knowledge of them will allow me to judge, may be de« 
scribed as tht mineralized oseeow parts of a zoophyte^ which posesssed 
a pentaganalj articulated, vertebral column, frem the 9uperior parV of 
which, from Jive bases, proceeded as many articulated arms, speedily rami^ 
fying into innumerable smaller branches, closely beset mth articulated ten- 
tacula, bearing, in the mass, much of a plumose appearance. 

Adopting, as nearly as I am able, the same order in the investiga*- 
tion of these bodies, as was employed whilst examining the several spe^ 
cies of encrinites, I shall, in the first place, make inquiry respecting* 
the nature and history of the fossil vertebrae of these animals. Small 
flat stones have long been found, being angular and almost con- 
stantly pentagonal ; bearing on their flat surfaces a stellated figure,, 
somewhat resembling the five expanded petals of a flower. To these, 
stones was given the name of AsjEtujE^y ot Star-stones i and when- 

r. Ma, I I 
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found united by their flat surfaces, like the trochites ; and thus forming 
a prismatic column, they were termed Asterije Columnares, or 
Columnar Star-stones. To these, branches were found united, which, 
terminating in bodies disposed in beautiful floscular forms, were termed 
Enceini. 

The Asteriae, or Star-stones, are small, flat, stellular, or pentagonal 
stones, ornamented, on both their upper and under surfaces, with a 
star or flower of five rays or petals, formed by very minute ridges, 
placed obliquely in two curved lines, meeting, either in a pointed or 
in a rounded form, at their outer extremities, and approaching to, and 
sometimes meeting each other nearly in the centre of the body, where 
the marks of a minute circular opening may be seen. These stones 
have been also termeid St ellarioi and Lapidea Stellares, and by the 6«>- 
mans^ Stemsteint$. The species or varieties of these stones, like those 
of the trochites^ are verj numerous ; but, in the subsequent inquiry^ 
I shall think it necessary to notice those only which differ essentiallj 
fron) each other. 

^' Palmati circa Mundam in Hispania, ubi Ca^ar Dictator Pompeii 
xmt vicitreperiuntur, idque quoties fregeris^/^ From this passage Mn 
Walcb is disposed to believe that Pliny had some knowledge, if not of 
the eocrinus, at least of the trochites and asteridB. These words, he. 
thinks, can bear no other mea&ii\g than, that on breaking these stones^ 
markings rese^ibling those of the leaves bf a palm-4:ree, were disco- 
vered: ajid therefore, he supposes, that the stones spoken of were en»- 
trochior columnar asterisk, which, on being separated, displayed the 
markings resembling leaves. This opinion, he supports, by obs^rv^ 
ing, that Torrubia, in his Naturid History of Spain, informs us, thatiii 
that country trochites and asteriw are at present found -f;. / . 

♦ • • • - • 

* Historic NatttnUis, Lib. XXXV. cap. 18. ... 

t From 'Some specimens which J possess, from the momitains in the DeighhpurbDno^ of 
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Tbe probabilitj that the stonea^ of which Fliaj here speaks, 
either trochites or astert^, appears, howe^mTj to have been very slight 
indeed. In the first place, the marks whidi are displayed on f^e sur- 
faces of these bodies do not appear to be such, as woutd be likely to 
excite the idea of the leaves of a palm-tree : and, in the second place, 
itappears to be much more probable, that such an idea might have 
been rather excited by stones marked with impressions^ of some real^ 
v^etable substance. 

Before the time <^ Lacfamund, who first gave the name of encrinus* 
to tbe stone lily, it was considered, that as the separated entrochus 
presented liie figure of a wheel on its surfaces, so the separated en- 
aums (columnar asterisk) gave the representation of lilies^ By the 
term encrinus, therefore, the columimr asteriae were then designated. 
39nis Agricola, who speaks of these fossils, says,^ referring to the co- 
lumuar asteriae, '^ Quaelibet ver6 talis pars quinos habet angulos, Ia« 
tera totidem, utrinque quina lilia, unde pentacrinos Graec^ dici potest.. 
Quemadmodum vero entrochus constat ex mulUs interdum trochitis,^ 
sic woiciirios-ex muhis pentacrinis ♦^'^ 

It may not, however, be necessary to notice^ in historic order, the- 
opinions which were entertained respecting these bodies, or the vari- 
ous names which were applied tathem; I shall therefore proceed to 
the examination of such of these bodies as seem particularly to claims 
our notice. 

: A considerable variety is observable in the forms as well as in the 
maikings on tbe surfaces of these bodies. Some are nearly circular, 
-having a small circular hole in their cen^e,. round which is disposed k 
pmtftpbylloidal figure, the spaces between which are fiUed with fiEtti- 

Cordova, it appears that the remains of encrini are there very abundtat, and assist in form* 
ing a^marhle of very beautiful appearance; the animal remains, which are neady white, being 
iodbedded in a ground of a daik red colour. 

♦ De Natura Eossiltiim, Lib. V, page 610. 



244 I 

-ciful and elegant markings, Plate Xlil. Fig. 60. Rosinos describes 
several varieties of this species of asteriae, Tab. IV. et V. usque ad 
classum, M. In some of these species, the petal-like rays obtain 
somewhat of a curved form ; and in others, a flowret is disposed on 
the centre of the star already mentioned. With respect to their sides, 
they may be seen to tend in every degree to a pentagonal form. In 
some the circumference is formed by five slightly curved lines, united 
at angles hardly perceptible. Fig. 61 ; whilst in others the curvatures 
become much greater. Fig. 62 ; and in some a considerable indenta- 
tion is formed on each of the five sides ; giving to the body an ap- 
proach to the stellated . form, as in Fig. 63 and 65y and increases in 
different specimens, as in Fig. 64 and 679 until it is found to form the 
complete five-rayed star. Fig. 66. 

All these, as may be seen in the respective figures, differ again 
considerably, in the form of their rays, and the disposal of Uieir 
markings. In one species. Fig. 68, these indentations, on a margin 
approaching to the circular, are so sudden, and comparatively so deep, 
as to give a truncated appearance to the ends of the rays. The mar«* 
gin of this asteria is finely crenated, and being a little raised, the 
jstar is imbedded in a small concave depression. 

Bourguet describes a species, which instead of being marked with 
five petals, has five circular boles or cavities, at equal distances round 
the central foramen *. 

Rosinus, Hofer, Wolfart, and' others, have spoken of astefiae with 
four sides and four rays. ' The only one of this kind which I have 
ever seen is depicted Fig. 59* Too little, however, is known respect- 
ing asterias of this form, to enable us to determine whether this should 
be considered as marking a difference of species, or that of a variety 
only. The former supposition, however, appears to be thir most pro- 
bable. 

^ Traitfi des Petrifactions, Tab. LVIII. No 425, 
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The elegant markings with which the flat surfaces of these bodies are 
adorned, are, like those on the surfaces of the trochitae, calculated to 
form an appropriate articulation with the surfaces of other similar 
bodies. By the union thus obtained, are formed those pentagonal 
columnar bodies, which are generally known as columnar star-stones,. 
or Asterice Columnares, and by some as angular stellated entrochi, (En- 
. trochi Angulares Stellati.) 

Thes6 columns derive a considerable degree of variety, from the 
difference, in structure and size, of the asteriae of which they are 
composed, as well as from the order in which they are arranged ; 
their external markings, therefore, di£fer considerably. These di£fe- 
fences have been very accurately described by Rosinus, and shall be 
here noticed, as closely as appears to be necessary. 

In some, as in Fig. 52, the constituting 'asteriae are of a similar 
size and form : the line of articulation is therefore at the same ' dis- 
tfmces through the whole colunm. See Rosinus also, Tab. IV. B. 1. 
But in those colunms which are formed of asteriae of different thick- 
nesses, a correspondent difference in the distances will be observable! 
in the lines of articulation /since these will be more or less frequent, 
as the asteriae are thinner or thicker: their lines of articulation will 

also be more or less undulating^ as the asteriae are more or less grooved 

<■ * . . 

on their sides. 

Fig. 48 and 53, consist of thicker and of thinner columns of aste* 
riae, alternately disposed. Fig. 49 is formed by the thicker asteriae so 
ranging with those which are thinner, and with those which are of the 
thinnest kind, that between two of die thicker are placed* two of the 
thinnest, between which is.placed one of a medium thickness. Rosi-^ 
mis describes several varieties of this species, depending merely on the 
different degrees of thickness in the thinnest asteriae, and in the de- 
grees of fineness in the crenulated markings in the line of articulation. 

Fig. 51 represents a columnar series of round asteriae, and composed 
of thick, less thick, of thin, and of the thinnest asteriae, so disposed, 
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that one of but medium thickness is placed between two thin ones, 
which, again, are comprised between two of more than ordinary thick- 
ness, the thinnest of all being interposed between each of the pre- 
ceding articulations. Round the thickest of these asteriae are placed 
five little pits, evidently intended for the insertion of lateral pro- 
cesses. 

From similar changes in the arrangement of pentagonal asterite ; 
irom the intermixture of those differing in thickness, and the disposi- 
tion of their ornamental protuberances, great variety arises. Some 
specimens are figured by Rosinus as being remarkable, from their as- 
teriae being joined together in an anomalous manner; the lines of ar- 
ticulation, in some, assuming somewhat of a spiral twist; whilst in 
others, additional lines appear irregularly to intersect and divide 
the asteriae in various directions. Some of these differences appear 
to be the effect entirely of injury from violence, inflicted either dur- 
ing the life of the animal, or wliilst passing from the animal to the 
mineral state ; but others may properly be regarded as sports of na- 
ture. 

The sides of the asterisE, forming the column. Fig. 54, is marked on 
its sides by transverse lines of points, gradually diminishing in size^ 
from the centre of the line, and differing in their length, and even their 
arrangement, in different columns. In the column, Fig. 35^ each star- 
stone is adorned by a line of minute projections, placed on each angle 
of the star, and extending each way about one-eighth of each side. 
The whole surface of the column is thus made to assume a richJy em- 
bossed appearance, to which the conspicuous appearance of the cre- 
nated line of articulation much contributes. 

The column. Fig. 56, has a still more elegant appearance. The pal 
tern of its ornament may be seen to comprise five of the asterise 
uppermost, lowest, and most projecting of which are encircled by 
line, which swelling boldly in the middle of the sides, terminates in 
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a round point on the angles themselves. Next to each of these is an 
asteria which does not project, but which is ornamented on its sides 
by round points disposed in the form of a flowret, and on its angles 
by single round points. These include another asteria, which par- 
takes, but in a less degree, of the ornaments of each of the preced- 
ing. It is encircled by a line which does not project, nor swell out, 
as in the first described, but it is ornamented with a flowret somewhat 
similar to, but not so large, as that which is to be seen on the asterise 
which are next to it. 

The column. Fig. 57f has a neat as well as a rich appearance, in con- 
sequence of being composed of asteriae, the angles in some of which 
are more acute, and the intervening recesses greater than in others. 
In the column represented Fig. 58, a very neat form is observable : 
the column is composed of similar asteriae, possessing considerable in« 
dentations on their sides, the column being characterised like the 
one Fig. 53, by foramina in the angular recesses of the column, in the 
line of articulation. 

The entrochiis, Plate XVL Frg. 10, has some resemblance to the 
one represented, Plate XIII. Fig. 55. It is rendered interesting by 
the fbrm and appearance of its superior part ; a depression being there 
formed on every one of its five sides, in which were deposited the firsf 
Qssiculae of the vertebral processes which- were there given off. 
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LETTER XXIV. 



BEIARJI^AN PENTACRINITE VEETEBRAI^ COLUMN VERTEBRAL 

PROCESSBS....TWOPOLD OFFICE BONES FORMING THE PELVIS 

SUPERIOR EXTREMITIES ANASTOH^OSINO PENTACRINITE. 



The species of pentacrinite which first demands our attention is the 
one which most abounds in this country. This circumstance, and 
that of its being the species which has been longest known to orycto- 
logists, give it a fair claim to this preference. Tlie distinguishing cfaa*" 
racteristic of this species appears to be its vertebral processes passing 
out from every part of its column. 

Ixk the trunk of this animal, are several circumstances of a 
very interesting nature. The constant intermixture, in various ways, 
but chiefly in an alternate order of thicker and thinner vertebrae is. 
observable, I believe, in most of the specimens of this fossil : but so 
nicely are these vertebrae arranged and fitted ; that, except where they 
have been displaced by accident, they always seem to preserve an 
exact linear regularity. It is not, indeed, common to see any well 
connected column of this species detached from its matrix, but 
in no one specimen, however long it miay have been, have I ever seen 
the least diminution or tapering of the column. This last-mentioned 
circumstance is particularly deserving of atteation, since from it may 
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be inferred the vast length to which these vertebral columns may have 
been extended. . 

In that part of the vertebral column of the lily encrinus which ap- 
proaches to the pelvis, it was shewn, that a greater power of motion: was 
given by a peculiar arrangement bf.the vertebrae ; whilst security' from 
dislocation was also obtained, by the lapping of the edges of one ver- 
tebra over those of the other. In this animal, a still greater latitude 
of motion must have been yielded, by the extreme thinness, and of 
course, greater number of the vertebrae, in this same part, as is seen, 
Plate XVII. Fig- 15: whilst a similar formation of the vertebrae is 
observable, for the prevention of dislocation ; this appearing to have 
been also guarded against, by the peculiar arrangement of those parts 
which : we shall next examine. These parts are the articulated ver- 
tebral processes, which, as has been already observed,. proceed from 
every part of the vertebral column. 

-. Plate XVIL Fig. 16, shews the appearance yielded by these curi- 
ously formed' bddies, as proceeding irom : the vertebrae. A single 
osucoia of. which, of a Thomboial form, from tliat part of ^ these 
prodesses which is nearest to the vertebrae, is shewn, Plate XVII. 
Fig« 14, of its natural size, as well as slightly maguified. In these 
figures are also seen the flat surfaces by which these. ossiculae are 
articulated. 

When commencing the examination of these bodies at their origin 
from the vertebrae, Plate XVI 1. Fig, l6, a remarkable circumstance 
immediately arrested the attention: .these articulated processes 
seemed, to have passed out through the bodies of the thicker verr 
tebrae.' But that this: had not been the casu^ ap(>eafed to me to 
bb'most reasonable to conclude, when I cou^iidcred how much 
readier a passage, aipparently, must have been found by them, between 
the vertebrae. Led by this consideration, 1 sought tP discover the 
opcmingsby which they had proceeded: but after examining various 
specimens, with the utmost attention ; hoping to detect some of these 

VOL. II. KK 



260 . 

bodies in their passage out of the column, I was at length, satisfied 
that they had not passed in that manner ; I, however, observed a con- 
siderable diflSsrence between the yertebrae; and, indeed, between the 
columns whfch they form, in those parts where ^these processes arei seen 
coming off^ and in those from which these processes do not appear 
to have been yet separated. A considerable groove is observable on 
that part of the flat side of the vertebrss, from which the processes 
ha^^e proceeded ; whereas in the latter no such groove or depression 
appears. 

From repeated examinations, I have been therefore induced to sus- 
pect, that these processes are not given off in either of the ways hither- 
to' mentioned ; but that^ in succession, they are formed on, and de- 
tached from, the surfaces of the vertebire, somewhat in the manner 
of epiphyses. I' was first led to this suspicion by remarking on the 
sides of the vertebrae where these processes did not appear to have 
been givein< off,' that* a prominence^ was observable in that part, in 
which, when* they had'been^^ven off^ a oonsiderableidepfessioii.'ap- 
pearedi This prominence,r in* soraefinstancesj dilso.xippeared.to bear 
ther' figure of the ossiculBS^^f the processes, and even Jieemed to be 
surrounded by '& line,' at whicfav perhaps^ the 8€{mration would have 
taken 'place. This* opinion^ however, derived most support fronot the 
appearances yielded by the detached columns of other species,, where, 
not oa4y the ossiculfe^mliy be seen^ adhering,. but. even the. foveote 
in which others have been fixed. 

^J'he OBsicula of the vertebral processes, in whatever manner formed, 
appear to have been closely connected with each other, by such a spe- 
cies of articulation, as was welLcalcuIated to admit the kind aad de- 
gree of motion which these parts were intended to perform. The 
whole of the articulated process is composed of similarly, formed bo- 
dies^ which gradually diminish in their size, until they, terminate in 
a small pointi The aniilial seems to have possessed the power of coil- 
ing up very elosely the terimnating^parts of ttdaiese> processes, so as. to 
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have been able firmijr to grasp even any small substaace. A magiitv- 
-fied view of one of these terminations is given^ Plata XVJI. Fig. !/• 

Taking this circumstance in conjunction with that iof. the. distance 
at which the greater part of these bodies are placed, from^that roavitj 
in which the month of the animal ipost probablji existed^s^ere seems 
to be sufficient reason for considering these^ipaits as ansverihgitwo 
inirposes ; being supplementary to the* organ /of atfachina*lv^as(iweU 
as serving to assist in securing theprey of i tlieanimaL , .. : . ,M.s . i 

The notion of their liaving been sev viceablei to itheaidmaiiinr pro- 
moting its attachment to adjoining bodiei^, cannot faihto^beifonnedin 
the^mindsof every one who observes ^ii&^nanixari in which,' iike web^ 
bed feet, they are spread out in every direction, PlateirXYII; Eg. 
9- Besides, by this power of laying. hoM ! of ;difiS^renbib4>diesriirith 
these tentacula, they werci probal3ly .eoabled tOBecareltheihsdlYes in 
any particular spot, byi clinging to a substance wbose^aiz^ and figure 
would admit of being thus grasped. < That: those also ^Khi^h jare near 
to the superior part of the animalvftoightabonassistrin secwidlig.iite 
priey, and in conducting* it toifthe faudea off the aaitnaJ^r ib i^endef^ 
evident by the specimen^ Plate.iXVIIJ; Tig. 8,:r<wh'ei^ these parta are 
very differently disposed, from what i8x>bservbble>inrth^'^QeiflObea'last 
noticed. Here all the upper processes, ihsftead : of ibiefijttg) ^ wic^y .exr 
tended, are closely laid together, extending upWdikfa^parall^jWithi the 
vertebral column,' with their! terminations ^eollected-i;<»iwd the brim 
of the pelvis, exactly as if aiding in preventing the resoape- of ^the 
prey. 

iProceediug now to the superior part of the anioial,: I mustl^agaijet 
have recourse to analogy witli the .more/ perfect i animals^, as. ill \tbe 
encrinites, to obtain names expressive of « the parts to rbe.heo&^dfr 
scribed. At this superior extremity, on the fivia sides >of> the yectebl^al 
column, are disposed those parts which, from their use, as I have al- 
ready done with the corresponding part in the encrinites, I shall con- 
sider as the scapulae of tlie animal, Plate AVU*.Pig«.13» a. This 
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part is, in this species, formed of three trigonal pieces, the two 
lowermost of which are very thin, and are applied by one of their 
sides to the vertebrae ; but the uppermost suddenly widens, so that 
the upper part of the surface, which is applied to the vertebral co- 
lumn, is exactly of the width of the vertebrae themselves ♦. On the 
summit of this body is a semilunar cavity, sloping outwards and 
downwards, in which a central foramen and a transverse ridge is ob- 
servable. Between each of these scapulae, on each of the angles of 
the ^ vertebral column, a small body, 6, is placed, which, from its 
assisting in attaching the scapula to the column, I consider, as I 
have done in the encrinites, as performing the office of a clavicle. 
The whole of these bones form the pelvis, in which the visceral part 
of the animal was, in all probability, deposited. 

Immediately on the semilunar cavity of each scapula is disposed the 
piece which forms the first joint of the arm of the animal, Plate 
XVII. Fig. 15, c; and on this is placed the second piece, rf, the lower 
side forming the surface with which it articulates with the preceding 
piece, and the two upper sides forming the surfaces with which the 
two first pieces of a new series of ossiculae are articulated. At Fig. 13, 
is represented one of these ossiculae of its natural size, with its sur- 
face of articulation : and beneath it is a representation of the same 
body slightly magnified. 

The first ramification of the arms may be said to be completely dicho- 
tomous; but of the subsequent innumerable ramifications, a correct idea 
can only be obtained by a view of this part of the animal, or its repre- 
sentation, which has been endeavoured to be faithfully given, Plate 
XVII. Fig. 9, and Plate XVill. Fig. 1. Another view of these parts 
is given, Plate XVIII. Fig. 2, where the ossiculae are denoted by 
the same letters as in Plate XVII. Fig. 15. The specimen, Plate X VIII. 

• — 

* Were it not that it might liave the appearance of aiming at too great a degree of 
nicety, and of labouring to^^much to make out the supposed analogy, I should have 
named the two lowermost of these bodies ribs, from the circumstance of their connection 
with the vertebrae and the scapulse, and for the sake of preserving a greater degree of unU 
Tormity in the pomehclature. 
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Fig. 2, is well calculated to give a satisfactory notion of the form 
which the arms, fingers, and tentacula assume in a contracted state. 
In the middle of the lower part of this specimen, three of the sca^ 
puke and the ramified arms may be seen y the fingers and tentacula 
doBdiy filling every intermediate space, 

''^ liti the specimen from Charmouth, Plate XVIII. Fig. 1, a very beau- 
titfiil display of the arms, &c. of this animal is exhibited. In this spe^ 
titeen, neither the arms nor tentacula are more than half extended ; a 
tolerable notion may, however, be obtained, from this figure, of the ex- 
tensive power which this animal possessed of collecting its prey, and 
cf directing it to its mouth. 

^' On viewing the numerous arms with which this astonishing animal 
16^ gifted, you will, I trust, readily agree with me in the propriety of 
distinguishing it as the Briarjban Pentacrinite. 
* The finest specimen of this species which is, I believe, known, 
ts in the possession of Charles James Harford, Esq. of Stapleton, 
near Bristol, a gentleman well known for the zeal and ability 
with which he has prosecuted his researches in this science. This 
fossil was found in a quarry at Keynsham, on the spot where Mr. 
Harford's extensive works are carried on. It was discovered eight feet 
below the surface, and beneath one solid bed of stone, two feet eight 
inches in thickness. By very great care in its removal, under the di- 
rections of Mr. Harford, a slab upwards of five feet in length, and 
four feet in width, entirely made up of the remains of this animal, was 
taken up, and deposited in that gentleman's valuable collection. Five 
or six of the vertebral columns of the pentacrinite traverse the length 
of the slab, the remaining part of the surface containing the detached 
as well as the connected pieces of the articulated vertebral processes, 
and of the arms and tentacula of this astonishing animaL 

Having never seen, in any fossil, any body which could be consi- 
dered as the lower extremity or organ of attachment of this species 
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of perttacrinite, I anxiously examined Mr. Hkrford's fossil, with the 
hope of discovering its inferior extremity, but without success : even 
in this very large mass, nothing of this kind was discoverable. 

Small slabs of the remains of this animal are found in various part» 
of England, particularly in Dorsetshire, where, in several parts of the 
cliff on the sea- shore, the remains of the animal are found attached 
to the rocks in a pyritified state, in very considerable quantities ; but 
it very rarely happens, that any pieces much larger than the two 
hands, and at the same time in tolerable preservation^ can be sepa^ 
rated from the rocks. 

But the vertebrae of different pentacrinites %re much more fre- 
quently found in a detached than in an united state. They are often 
found in this state in different parts of Gloucestershire, Leicestershire^ 
Northamptonshire, Lincolnshire, Somersetshire, Warwickshire, West- 
moreland, Cumberland, Yorkshire, and Lancashire. They are most 
commonly found in the bottom and sides of streamlets, and in the 
gravel of the . rivers and sea, having been washed from the banks. 
Dr. Woodward observes, that they are found plentifully in two banks 
at Whitton, in Lincolnshire, where the people call them Castles and 
Apostles. They are also frequently found in elevated situations : thus 
they very much abound on Breedon Hill, in Worcestershire, and on 
Lassington Hill, near Gloucester, where they have obtained the name 
of Lassington Stones. Both these and trochital vertebrae, from hav- 
ing been found in abundance in particular streams, have, from time 
immemorial, given particular names to such streamlets : thus a brook 
at Strickland Head, in Westmoreland, has hence obtained the name 
of Fairy-stone Brook. 

A cuiious inquiry, perhaps worthy of the heraldic antiquary, is, 
how far the origin of the heraldic symbol, the mullet, has depended on 
the frequent discovery of these pentagonal vertebrae ; since this sym- 
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\%o\ is found very frequently in the coats of arms of the more ancient 
'families, in those districts, in whicli these fossil bodies have been long 
f' known to abound. This circumstance has been particularly noticed 
.by Uugdale, with respect to the family of the Shuckboroughs, for a 
rinowledge of which I am indebted to that assiduous antiquary Mr. 
*-Thoma8 Fisher, to whom we are indebted for tlie publication, with se- 
i»eral other interesting pieces, for a series of ancient paintings disco- 
Tiered in the Chapel of the Trinity, at Stratford upon Avon, in War- 
wickshire. 




' This family," Dugdale obser\'es, do bear for tlieir arms, Sable, 
I fi Cheveron betwixt three Mullets argent ; relating, as 'tis observable, to 
^"those little stones called Astroites, which are very like a mullet, and 
t (ire frequently found in the plowed fields hereabouts*." 

The calcareous masses of the remains of this animal will, in gene- 
,ral, bear a very good polish, and then present a very pleasing appear- 
ance, from the delicate variegation of the marble by the slight traces 
of the animal remains: every part being so thickly beset with these 

* The Antiquities of Warwickshire illustrated, p. 2Ii', 
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remains, as not to leate the least appearance <^ any inteirening mat- 
ter. A specimen of this marble, in which the sections of the verte* 
bral column are observable, is represented, Plate XVI. Fig. 15. 

In the year 17S4, Dr. Eberfaard Frederic Hiemer, of Wiitemb^^g, 
published a letter to Dr. Scheuchser, describing a pentacrinite mate- 
rially difiering from any which have since been described *. Hie re- 
mains of this animal were found on a schistose slab, which was taken 
out of the quarries of Ombden, in the dutchy of Wirtemberg, and 
which was about four feet in length, and rather more than three feet 
in width. The whole of this slab appears to have been covered with 
the remains of the animal ; several of its arms traversing the whole 
length of the stone, which was also exquisitely ornamented by the ex- 
tremely minute, but perfectly distinct branches. The arms or larger 
branches were formed of pentagonal inertebrae, and crossed each other 
in different directions, appearing to have onited and inosculated with 
each other at all these points of caatBcL The terminations of these 
arms arc described as being a ccM^ries o( the most minute and slen- 
der branches, giving exactly tke^iesemblance of a flower. 

The distinguishing chaiMleristii^ of Ae pentacrinite of Hiemer 
seems to be the union of the serend; vertebral columns, or of the arms 
or branches, at those points where they happened to have crossed 
each other, no such circumstance being observable in any of the 
other species of this animal. 

The fossil here described was afterwards purchased of Mr. Hie- 
mer, by Mr. Keysler, who presented it to M* de Hugo, in whose 
cabinet it was deposited. The size of this specimen, and the distinct- 
ness of the fossil rcmains which were displayed on its surface, ena- 
bled its original possessor to give that accurate description and 

* Caput MedQMB iitpole noviim dihmi muveiBdis mommieDtiiiii detectmn in Agto Wir-- 
Unkmfpeo tt bfcri ifiMgrtHionaila E|U8toiari expositiim, ab Ebeihard. Frider. Hiemcro ; 

o* IHMI. AMlGUMne* attngUQm 
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delineatioD^ of it which allows me to conclude, that it must be quite 
a distinct species of encriaite, from any which are figured in this 
work. 

Until farther observations have been made, or more specimens have 
furnished us with additional information respecting this species, I 
shall propose that it be distinguished by a name, derived from the cha- 
factnristic difference of its stmcture, and that it be therefore termed 
the Anastamosing £NCBiiriT£. 



LETTER XXV, 



EBMAINS OF TUB GLOUCBSTBBSUIRE, SOMBESBTSHIRB, AND TOEK'* 

SUIRB PBNTACRINITBS. 

Wb bave seen that the stratum of the Briarsean Pentacrinite, which is 
so abundant on the Dorsetshire coast, at the south-west extremity of this 
island, appears to have extended northward within a small distance 
of Bristol ; Mr. HarfordVspecimen having been found at Keynsham, 
between Bath and Bristol. On the other side of Bristol, on the banks 
of the Severn, the remains of pentacrinites of other species are met 
with ; the stratum which has been formed by the remains of different 
species of pentacrini, appearing to have extended from Dorsetshire, 
and from where the Severn empties itself into the sea, to nearly the 
northern extremity of the island. This tract, which is of coofiderable 
width, comprises Gloucestershire, Northamptonshire, Warwickshire, 
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Staffbrdilike» LancaiBhiiiet Yorkshire! Weatinorelaiid» and Cunribei^ 

land* i 

The avowal which I have now to make, cannot but appear extsaoF* 
dinar j^ tayou :— ^although I have examined several pDrticHi& of the 
zeqiains of tUis aaiimali £mm most of the counties which! have 6mi« 
merated^ lam unable to speak, from my awa knowledge, of any other 
part of its skeleton, than, merely its vertebral column, with its lateral 
appendices; and, consequently, am unable to speak of thecharao- 
teristic differences of the animals whose remains are found thus widely 
scattered. A part of a vertebral column of this species of pentacri- 
nus, found in the mill-stream of Samuel Holbrow, Esq* of Leonard 
Stanley, in Gloucestershire, is represented, Plate XVII. Figure 8. 
At the upper part of this column, the terminating vertebra is rather 
enlarged, and has on each of its sides a considerable depression^ 
which, with that of the adjoining vertebra, forms a pit, evidently fit- 
ted for the nsception of one of its vertebral appendices. One of these 
vertebral appendices, obtained from this same stream, is shewn, Plate 

Xyil- Fig. 7. 

In the Briarasan Pentacrinite it was seen that the vertebral appen^ 
dices issued from every vertebra, and were as closely set as possible. 
In this species, on the contrary, they must have been very thinly di^- 
ptmA'S 'tilled one wmw-wAj of these lateral processes appears to have 
belongad-to Uti^ filament, iriitch consists of- twenfy vertebrsfr. 

T%a# tiie pentacrini whicli existed 'in fiiese parts differed materialty - 
fhnn the.recent-pentacrinu8^ as wett as fhim the Briarsean pentacri» 
ntte. Is rendered 'aitBost- certain bjr the ftrrtunate disciiyrerjr o^ the f^s- 
sil, Plate XIXl fig. 5, the re|»r^entatik>n of which i^ taken ftonoethe' 
Fifty-second Toktme of the l%iIosopMcal' Transactions; This fossil' 
is described bj Mr. fUlis, as the headc of an.encrinus, with the tii^; 
iSed aims drawn up together, it is said to be in the cabinet' of 'Atb*.- 
Francombe, ^3^A to haiVe been ibnnd ^ ^jftton-PiiBSiL^ OlbHiJi^ieiM 

.1 I ,.V) .' 
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dum^ in which put of the cduntrjr, the asteiitt are ibund in tery 
coesiderable quantities. 

- hi the specitnen, believed to be from Yorksfaine, Plate XVIL Fi^. 
tit whicfa is ccmsiderabl J bowedv the vertebrae have verydeep ikngulaf 
eoeesses betweea the fays. Thte specimen b v^y iotisiesl^t sinbe it 
teaches us a fact respecting these bodies, which is not ftllrays pointed 
eat by these fossils. The sihks of the vertebrsft on thd innisr sweep 
Much they fonni are not above half the thickness w^ich they possess 
on l;he outer part*: this side of the vertebne having been evidently 
eempressed by the flexion of the column, during the life of the ani- 
mal^ and whilst capable <^f having their volunte diminished by pres* 
tnte, hi the lower vertebra of this c<dumn, alsd talay be petceived, 
tii^ depressions in wbic^ the vertebral processes had been attached ; 
and above this are fifteen vertebrae, in none of which at< toy marks 
ef similar attachments having existed. 

The cdlumn ih>Bi Yorkshire, Plate X VII. Fig. 6, is deserving of atteh* 
tion on account of the circumstances attendant on its distorted form. 
Following its flexion with a iens of moderate power, the citrcurastances 
<» which its flexibility depended, will be immediately perceived. As in 
the former specimen, so in this, in the inn^ line of each wave, the 
vortebrae aie evidently thinner than on the outer. In the inner libe^ 
the crenated edges of the vertebrae are also seen, most elosely pressed 
into each other; whilst, ift the opposite line^ they are separated 
nearly as iislr as can take place^ without absolutely disenga^ng the cre- 
mriated edgea of the artKulatiog surfaces from each other, at this part. 

Tim colunm as composed of three sets of vertebrae, of a larger, 
SHiaUei ^ and medhim si9e# thus arranged : — On each side of one of 
ti» medium mm^ ia disposed one of the smidkst ; beyond each of 
whadt is pktfied one of the largest sisre« Hiis echaOnn is formed of 
ihirty-oiie vertebras^ en the sixteenth c^ which, reckoning upwards, 
ais the marks on each of its sides^ wheie the vertebral processes have 
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adboed ; and on the tliirty-first, the uppermost, not only tbete mnki 
are observable on three of its sides ; but on one side the first omoila 
€i the articulated process is seen, and on the other sur&oe fi?e of 
these ossiculse, two of which are still adherents to thdr original |riaee 
of attachment, and the three which have slid off from the othen, are 
remaining close by their side. 

On carefully examining and comparing together the ossiculae of dif«- 
ferent articulated vertebral processes, I discovered an unexpected 
and important difference between those of the Gloucestershire pen- 
tacrinite and those which I conjecture to have belonged to the York* 
shire pentacrinite. This difference exists in their articulating sur- 
faces ; besides which, a difference is also observable between their re* 
spective forms. The ossicular of the Gloucestershire fossil are penta- 
gonal, and in each articulating surface, a perfect stellated figure ex- 
ists, differing only in its size from the star which appears on the Ter- 
tebr» themselves. But in the Yorkshire fossils, the ossicular are ra- 
ther of an oval fonut similar to those of the Briaraean pentacrinite; 
and their articulating surfaces are formed on the side by four small de^ 
pressions, and on the opposite side, by four corresponding eminJences.* 
These differences in the forms of the ossiculae, and in their >articulat- 
ing f urfaces arOt doubtleMlj, sufficient to separate thete pentacii- 
nitet decidedly in two species. 

The characteristic differences which will serve to distinguish from 
each other the Briar8Ban» the Gloucestershire, and the Yorkshire .pen- 
tacrinites appear to be these. The Briareean hais its vertebra^ pnocesse* 
given off from every vortefon^, whilst, in Uie GloucesteiBhire . and 
Yorkshire fossil, they are given off from distant vertebrae. Jn the 
Gloucestershire pentacrinite, the ossiculw are pent^^nal, and their 
articulating surfitces are radiated and creoulated like tiie vertebns 
themselves ; whilst the ossiculn in the vertebral processes of theXorio^ 
shire, as in the Briarsean pentacrinite, ate of an: oval^ or. round form,* 



261 

l^idtfai^ri^ti9)ila,Ung surfietces are formed by correspouding slight ^ini- 
nences and depressions. 

, What other differences exist between these pentacrinites can^ how- 
ever, be only determined by more successful observations and more iU 
jbatratiye specimens than I can adduce^ but which may be confidently 
expected from such admirers of fossils as reside near the places where 
theie several species are found, and are disposed to make the neces* 
sary inquiries. 

The observations of Mr. Lister on the vertebral processes of the 
pentacrinite, whose remains are found in the wolds of Yorkshire, are 
so illustrative of the history of these animal remains, as to render it 
probable that their admission in this place will be found advantage-* 
pus. This gentleman remarks, that 

^ There may be observed, in the deep-jointed pieces, just under 

■ 

the top joint above described, the vestigia of certain wyers rather than 
branches ; and sometimes two, three, or more joints of the wyers yet 
adhering. These wyers are ever five in number, vi^. one in the mid* 
die or hollow part betwixt angles and angle. Again, in their jointed 
pieces, there are ever five of these wyers, or a .set of them in^rted 
into every conjugation of joints, so that it were some representation 
of the thing, to imagine the stalk of Asperula or Equisetum. • Also I 
have seen, but that very rarely, (not in one piece . among five hun- 
dred,) a set of wyers in the middle of a deep jointed piece. One 
joibted piece I have by me, where a wyer of twenty joints and up-- 
wtai^ (and how much longer they may be. I know not,) lies double 
within the hollow side, and by that accident was preserved in its np- 
tural place. It is no wonder,'^ he observes, *^ that these wyers are 
knocked off, and but rery rarely found adhisring to the «stones they 
belong to, being very small and slender, of a round figure, Bnd smooth 
jointed, being set together per harriUmiamj and not indebted suture. 
Nothing that I can think of is so like these wyers as the autumae of 
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lobflrt;ere« Lastly ^ some of these iryen are Icnotted^ and ottien tilf tbcm 
fairly subdivided or btanched */' 

Besides the several species of these animals, wliich liavtt beea 
spoken of in the foregoing pages, some others have abo been described 
which differ sufficiently from these to allow of their bang considered 
as different species. 

Mons. Davila has given a {date, representing a tlaik schist from 
the Duchy of Wirtemberg, on which appears a groop of articn- 
lated tentacula, adhering to a calyx-formed basis f. Hhs, in Mr* 
Walch's opinion, is one of the terminations of a pentacrinite, disco- 
vered by Gmelin ^ Hiis, however, does not differ in the least from 
the remains of these animals, which are constantly observed in the 
^labs from Dorsetshire; In the same work a specimen is represented, 
which is a piece of the yellow fissile stone from P^ppenheim, bearing 
on its surface the remains of some animal, in many respects analagons 
with the pentacrinites. Ten arms, raUier thinly beset with jointed 
tentacula, are discoverable ; but no traces are seen of the trunk of the 
animal, nor do the parts, which are here preserved, bear a resanblance 
to any specieis of this animal which has been hitherto noticed. This 
specimen belonged to Professor d^Annone §• A specimen of part of 
a vertebral column, formed of four sides, has been represented, Plate 
Xin. Fig. 59» similar to what has also been remarked by Rosinns. 
Mons. Schults describes one of these animals as having a quadrangn* 
lar base and eight rays ]|. Mons. Onettard iidso describes one of tfiese 
animals, the primary rays of which are four, and dividing repeatedly 
dichotomous, terminate in nnmeroos small branches f . 

t CMal6gwGf7«tantlqDcA.BaiK^ . 

I MoDiuDeDs dfii Ci«9rtpv^ 

f MoDoiMiis des CataiM|ib^ 

1 Betndiiiing der venclunten See-stenie, § 19. p.i2. 

% Memoiiies de rArademte Royalcs des SdeDoes, 1755. 



963 



LETTER XXVL 



OPINIONS ANB^ OMCOVBRIBS BB8PBCTINO THB LIVING ANA&OOUE8 

OF THB PBNTACBINITBS^ 



Thosb who admitted the presence of animal life ,m the recent ana* 
logue of the pentacrinite, divided themselves into the supporters of 
two opinions. The one considered the whole of the encrinus, or pen-^ 
tacrinus, as belonging to a single individual animal, and place the 
mouth in the centre of the base of the pelvis, supposing the rays 
which are disposed round the pelvb, to be so many arms which are 
used by the animal to convey its food to. its mouth, and the projecting 
parts proceeding from the little cavities in the vertebrae as the instra- 
^[lents of motion^ The others consider thi$ body as a mass of as 
many separate polypes as, there are articulations. The leamed Hofer 
adopted the Is^tter opinion, in his Tentameti de Poltfperitis* He rer 
presents, the formation of such ao assemblage of polypes, to which, 
when jit ha^ become a subject.of the fossil kingdom, we give the name 
frf" Sncriniie, to take place, in the following manner. When one of 
these polypes^ clothed with its testaceous covering, happens to be torn, 
and separated from those to which it was united, the waves drive it 
lirom one side to another, until ithappens to fix itself bj its arms to 
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some solid body. Then, by degrees^ it changes its form, so that (rom 
a simple trochite with a cylindrical, smooth, and uniform surface, it 
becomes a tuberculous entrochite, and forms that part which is called 
the base of the encrinite, basis radiarum encrtm, destined to become, 
as may be said, the stock of a numerous family : he forms five small 
polypes, which fix themselves in the five grooves on its surface. These 
five young polypes form others, and henpe proceed the five branches 
from the base; the number of these douoling by the new polypes 
which push out from these ; and thus forming a body with ten, and 
indeed at the end, with twenty rays, since the number of these po^ 
lypes are doubled a second time. At the sides of those rays, small 
ossicular also attach themselves, with which are formed the fingers, 
and in this manner that which. may be called the summit of the en- 
crinus is completed. It now wanta only that part which we name the 
stem of the encrinite ; this he conceives to have formed by the sucr 
cessive apposition of hew polypes, the first of which attaches itself to 
the inferior part of the base, and the succeeding ones apply themselves 
in the same manner to each other. 

Such is the opinion of Mons. Hofer. He, however, riiodestly offers 
it merely as a conjecture subject to numerous difliculties, and thus we 
find it. This theory is composed' of too many ^ratuitou(| suppositions. 
The structure of the pelvis, 8cc. does not seem to «be at all reconcile- 
able with the idea of the arbitrary assemblage and apposition of po- 
lypes. How is it possible that a trochite can transplant itself into 
the various parts composing the pelvis, none of which parb bear an^ 
resemblance to a trochite ? and nevertheless, according to this thepiy« 
all these parts ought to have been formed by polypes of the same spe^ 
cies. How is it possible that one polype should form a body of a tri- 
angular shape ; another, of the same species, jft hemispherical body; 
and another again, a body of a cylindrical form ?' If every joint has 
its own separate polype, how happens it, that upon contracting at its 
death, the whole body preserves so much regularity in its form ? If 
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the stalk is the work of new polypes which have chanced to place 
themselves there, how happens it that sometimes they form cylindri- 
cal bodies, and at other times, at certain distances, spherical bodies ? 
-If the stem is constructed by a string of polypes, which fix themselves 
beneath the base, how happens it, that only one, and not several rows 
of polypes thus attach themselves ? and how does the first of these 
.polypes find, so exactly, the centre of the base? These are questions 
which; as Mr. Walch justly observes, the supporters of this opinion 
.would have much difiiculty in resolving. It does not appear to be 
-necessary to make any farther remarks on this opinion : that the en- 
crinal compages is the labour and habitation of a single animal, is 
sufiiciently obvious. 

Respecting the animal, whi h should be considered as the recent 

analogue of these fossils, numerous fruitless conjectures have been 

•formed, the more important of which it seems to be proper briefly to 

notice, as nearly as I shall be able, in the order in which they have 

been proposed. 

The separation of the rays of the Asterias Caput MeduMj Linn, into 
numerous minute articulated branches, led several naturalistSr. among 
whom maybe mentioned Rosinus, Gesner, Bourguet, and Bertrand, 
to believe that the encrinites and pentacrinites were fossil remains of 
some animal of a nearly correspondent species. Lhwydd very strongly 
maintained this opinion in a Dissertation (Prelcectio de Stellis Ma* 
rinis) annexed to Linck^s elegant work, De Stellis Marinis; but 
Linck himself, having pursued the inquiry with requisite care and 
seal, informed Mr. Lesser, that he could not discover any sea-star 
which could be considered as being analogous with the encrinite 
described by Rosinus and Harenberg. 

The ascertaining of the important differences existing between 
these fossil bodies and the Caput Medusae ; particularly in the mode 
in which their ramifications are formed, and in the absence of the 
trochital or asterial column in the Stelloe Marinse, left these fossils 
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without atiy recent aoimal, with which they could be consideiied as 
analogous. 

In the year 1753, Mr, Mylius, in a letter to Haller, described a new 
kind of zoophyte caught in the North Sea, which somewhat resem- 
bled the encrinns. Mr. Ellis also, about the same time, obtained 
another of these animals caught in the same sea*. Some slight agree^ 
ment having been observed between the general form of this animal 
and that of the lily enciinite, several naturalists were inclined to sup- 
pose, that the real analogue of the fossil animal was discovered. 
A very slight degree of attention, however, was necessary to dis- 
cover, that no real similitude existed between the two animals. It 
will be sufficient to observe here, that neither the column nor the 
rays of the recent animal are, like those of the encrinus, articulated; 
nor do its rays proceed from a regularly formed base, as do those of 
the fossil animal. Indeed, to the present day, no animal has been dis- 
covered which can be said to bear the least analogy with any of the 
different species of encrinites. 

Various conjectures were also formed, and numerous researches 
were made, M'ith the hope of discovering the recent analogue of 
the pentacrinite, but without any success, until Madame de Bois- 
jourdaine, of Paris, was presented by a friend from Martinique, with 
a fragment of a new and curious zoophite, which he had received 
from a captain of a ship, who was unable to say in what sea it had 
been found. At the death of Mad. Boisjourdaine, this curious spe- 
cimen came into the possession of Mons. Davila. iJutitis to Mons. 
Guettardthat we are indebted for having first manifested the relation- 
ship between it and the pentacrinites. 

This aoophy te appears to be undoubtedly a species of pentacrinus, 
in its recent state. Like the fossil animal, it is described as possessing 
an articulated vertebral column, on which is supported a cluster of 

« The Natural 0iitoiy of ConOIine, Plate XXXVIL 



articulated and ramifying arms. The vertebral column, which is pen- 
tagonal, is from seventeen to eighteen, inches in length, and might 
hsgee^Jiedii «nisch longerv'^it has erid^itlj beenr -broken odBF^ at its 
lower part. It is formed of flat pentagonal vertebrae, pier cedin their 
centre. Every vertebra possesses a stelliform surface on each side, 
Aekited^' "from the arrangem^t of the de|)ri^ssiofi§,' iind the 6^()dphysal 
itih^ttcesi the emihtoce^-atHl depressions of ^ach Oj^posed surfa'c^i 
feeing rim tukHy ' adapted ' to each oth^t,' so as to {^rodoce an exactly 
tttlBgriftrtlcd1atio#:' "STirough the dwvtrftl foraimen, a'membramJds^ 
iicr^6ift,b{^fiIam8titotrs substance parses, wMch, from its introductiori 
idto alF the minute lateral foramina of the vertebr®, seems to contri- 
bute nmch to the retaining the parts of the vertebral cdlumn in their 
Jjroper ^ituatiofi f and between each vertebra, a soft cartilaginous 
body is interposed, by which the necessary motions of the trunk 
must have been greatly facilitated. At regular distances, diminish- 
ing as they approach the superior part, articulated processes are given 
out, from each of the five sides of the vertebral cokimn. Hie arms of 
this animal, which are five in mimber, procfeed from the sides of the 
superior vertebrae, and form, by their divisions and repeated subdivi*- 
sioDS, innumerable ramifications or fingers, the sides of which are- be- 
set with articulated tentacula *. 

With respect to the substance of this body, it appears to hold a mid<^ 
die place between bone and cartilage, approaching to that of which 
the shells of echini are formed ; and even in this its recent state, it 
bears some resemblace to a spathose substance from its lameilated 
texture, and the brightness of its fracture. To this specinien the 
name of Falma Marina had been given, A slight sketch of the re* 
mains of this recent animal i& given, Plate XIX. Fig. 1. 

Mr. Ellis also gave the following account of what he terms a re- 
cent encrinus, or star*fish, with a. jointed stero^ found on the coast of 
Barbadoes. 

* Memoires de TAcademie des Scrences de TAn. \15o. 
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*^ EncrimUf capite iteUnto ramo$Q dickotamOf sHpHe pentagane^ 

equisetiforini. 

^^ The stem and head of thb animal, in its present state, measores 
about fourteen inches, the stem is about thirteen inches in height, and 
about the third of an inch in diametei:, lessening a little towards the 
top : it 19 formed of pen tagonous joints, or vertebra^, placed regularly 
over one another, which are of a testaceous substance, and united bjr 
very thin cartilages, as appears by examining minutely the base of 
the lowest vertebra, where it is fastened to the starry indentures of 
the joint: this makes the vertebrae capable of bending at the will of 
the animal, in any direction ^. 

. ^^ If we examine the five furrows or channels along the stem, we shall 
discover a small hole between every vertebra ; and in the centre of the 
base of the lowest, we shall find a small hole there, which probably 
communicates through the middle of all the vertebras, to the cavity 
in the centre of the head. 

. ^^ Alopg this stem^ at different distances, from an inch and a quarter 
to a quarter of an inch in length, we observe many series of five cy- 
lindrical jointed arms, each series is of equal length, and placed in a 
wheel or whirl-shaped form, like the equisetum or horse-tail plants. 
Each arm is iqserted in one of the five ci^vities of a vertebra, and each 
joint into one another, that the upper end of one joint inclines over 
the lower end of the next, to it, which it appears, at the same time, 
to inclose with a small margin. These joints are generally about one- 
twelfth of an. inch in. length, aud th^ same in diameter, and have a 

^ Theie can be little reason io doubt, that the membranous substance, mentioned Page 
166, as separated from the sur&ce pf a trochites, by the action of the muriatic acid, was 
originally of a similar nature, with the cartilage which it here described as interposed be- 
tween the vertebrae of die pentacrinite. 
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Binall hole communicating with the starry centre of the vertebrae, and 
running through their centre to the hooked joint at the extremity of 
these arms: 

'* On the under or inner side of these joints, their surface is rendered 
uneven by minute tubercles, by means of which, and of the hook« 
which the last joint forms, ^be animal can take a more secure hold of 
whatever he seizes. 

*^ But as the stem of this animal appears to be broken off at the 
bottom, we must remain in doubt whether it moves about in the sea, 
or is fixed to rocks and shells by a base, like corals, sponges, and ke- 
ratophytons. 

** We now come to what is called the head, perhaps the body, 
of this animal ; for in the centre of this dry specimen, there still re- 
mains a cup of a crustaceous substance, and of an oval form, about 
an inch in length, and three quarters of an inch over, and a quarter of 
an inch deep : in the centre of this is a small hole, which apparently, 
communicates with the internal part of the vertebrae of the stem : 
in this cup or cavity, it is probable, were the intestines and stomach 
of the animal, as in theasterias, called Caput Medusae. This cup is 
supported by the bases of six dichotomous testaceous arms or 
branches, (perhaps five is the natural number, for one seems irregularly 
placed). These lower parts or bases of the branching arms, consist of 
Ubiee joints each, and surround the cup, to which they seem united ; 
eatHi of these divide into two other jointed branches, that are round 
or convex on their under side, but flattish on the upper, with a deep 
groove running along the middle, which is furnished with two rows of 
suckers, like tlie sepise or asteiiae. From the upper edges of each al- 
ternate joint of these branches arise two rows of small jointed claws, 
Hke fingers ; these two opposite rows bend in towards each other : 
each small branch ox finger is about half an inch long and one-twen- 
tieth of an inch broad ; the size of these joints diminish a little, till 
you come to the last joint; which ends in a point Each of these 
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joints is pcxinted at topi and being concaye, embrace^, the lower coib- 
vex part of the next above it; these are likewise furnished on their 
concave side with two rows of suckers, clasping together ; tjU^y secv^e 
their prey with these opposite claws or fingers *•/' , .. ' 

The specimen here described was in the naiiscuim of the late. Dr* 
Hunter, which has been lately transferred to the Uiuyersity of Glas^ 
gow. Another specimen, apparently of the same species^ was also in 
the museum of John Hunter, Esq. and is now in the possession of 
the Royal College of Surgeons, of Loudon. . 

By the discovery of these valuable remainSt itba# been ascertained, 
that recent animals exist, which are at least of the same genus with 
the pentacrinites whose remains have so long engaged the attention of 
the curious. It does not, however, appear certain, from the opportu- 
nities which have hitherto occurred of making the necessary compari- 
son, that either the specimen of the recent animal of Mad. Bois- 
jourdaine, or those which we have in this country, can be considered 
as being of the same species with those with whose fossil remains we 
are acquainted^ The difference between the Briarsean pentacrinite 
and the recent pentacrinus is very evident, not only in the formation 
of the pelvis, but in the much greater number of the vertebral pro- 
cesses and tentacula in the former than in the latter. The fossil re- 
mains of the pentacrinite, which chiefly abound in Gloucestershire, 
Warwickshire, and Yorkshire,, are la* toe imperfect and unconr 
nected a state to admit of any comparison with the recent animal^ 
which can lead to any important decision. 

But it indeed appears from the superior part of a pentacrinite, 
slightly sketched, Plate XIX. Fig. ^^ and copied from the fifty-se- 
cond volume of the Philosophical Transactions, that the pentacri^ 
nite of Gloucestershire must have materially differed from the recenl 
pentacrinus ; the latter not appeanng to be capable of being con- 

* Philosophical Transactions, Vol. LJU^. Part I. p. 337. 
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tracted into a body of a similar form. The fossil referred to is de- 
scribed " as the ramified arms of the head of an encrinus, closed up 
together. From the cabinet of Mr. Francorabe ; found at Pyrton 
Passage,' Gloucestershire.*' 

In the several species of encrinites, whose superior parts have been 
sufficiently perfect to allow of their examination, it has appeared that 
the ramifications or fingers were given off in so regular and uniform a 
manner, as to render them capable of being closed exactly together ; 
the projecting parts all fitting into corresponding depressions on the 
opposite parts. In the pentacrinites, on the contrary, the branches 
not appearing to be given off with such regularity, and being at the 
same time extended to . m considerable length, and amply supplied 
with latend processed or tentacula, which are also very long, there 
doeis not appear to be reason for supposing that they were capable of 
being contracted into a compact ai^emblage^ bearing a regular form^ 
mnilar to those of the different species of encrinites. 
:! But in. this fossil, which is evidently a pentacrinite, since a penta- 
gonal asteria is depicted as still adherent to its base, ten arms pro- 
oeed f«>m ite pentagonal base, much in the same manner as in the 
lily and cap encrinite. These arms also bifurcate somewhat in the 
same manner as is observable in the arms of those fossils ; the divi- 
sions, however, more closely resembling the divisions which take 
place in the arms of the cap encrinite; a first division taking place 
at about the third articulation, and the fingers whicli are thus formed 
being repeatedly subdivided in a dichotomous manner. The whole 
of the arms and Angers^ although . so repeatedly separated, as is 
dkewn in the figure^ evidently possessed the power of so contracting 
themselves, as thereby to acquire a regular and determiiQed form. 
We are, I tlunk, fully warranted Jn considering this fossil as the sape- 
xior termination of the Gloucestershire pentacrinite. 
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LETTER XXVII. 

ATTEMPT TO ASCERTAIN THE NUMBEB OE SPECtES OF THESE 

ANIMALS. 

It is roy mtention to devote the present letter to the endeavour to as- 
certain, as nearly as I may be able, the real number of species, under 
which such of these extraordinary animals, whose remains we arfe at pre- 
sent acquainted with, may be arranged. With this view, I shall 
place before you- a recapitulatory sketch of the several species which 
have, been described in these pages, and shall add to these, such 
species as have been mentioned by some authors ; but the specimens 
of which are so rare, as not to have come under the observation of but 
very few others. 

The several species which have been particularly noticed in this 
volume are^ 

I. The Lily EncrinitEi described by Walch as the encrinite with 
a pentagonal base, and ten bifurcated rays ; being the Stone- 
Lily of Germany, so accurately examined by Rosin us^ and de- 
scribed in Letter XVII. of the present volume. 
IL The Cap Encrinite of Derbyshire, and perhaps of York- 
shire; see Letter XIX. 
III The Turban Encrinite of Shropshire; see Letter XiX. 
Some very indecisive remarks on some remains of this species, 
from the Isle of Gothland, I have shewn, have been made in 
Knorr's celebrated work. 



k 



273^ 

IV. The Pear Enckinite, of Bradford; aee Letter X. 

Some imperfect remains of this fossil appear to have been 
also found in Germany, and are noticed in the work jast 
mentioned. 
V. The Nave Enceinite, of Yorkshire and Gloncestershire ; 
« see Letter XXI. Dr. Capeller has described several speci- 
mens which appear to be of this species, and which he had 
obtained from the Isle of Gothland. 
VI. The Plumose Encrinite, of Staffordshire, in the possession 
of Mr, Donovan, and described in Letter XXL 
VII. The Tortoise Encrinite, of the English chalk-pits. 

Letter XXII. 

VIII. The Straight Encrinite — 

IX. The Bottle Encrinite 

X. The Stao's-horn Encrinite '■ 

XL The Clove Encrinite . 

This fossil is abo frequently found in the mountains of 
^ Switzerland. 
XIL The Digitated Encrinite. 

Although the gr^t difference observable between the speci- 
mens represented Plate XVL Fig. 9 and Fig. 16, is sufficient 
to warrant the supposition that there must be two distinct 
species possessing these digitated processes, I have not ven- 
tured to assume this as a fact ; choosing rather tp wait for 
the discovery of specimens which may prove more illustra* 
tive of this particular circumstance. 
XIIL The Oval Encrinite. Both this fossil and the fcnregoing are 
described in Letter XXIL 

XIV. The Briarjsan Pentacrinite, of Dorsetshire and Somer- 

setshire, described in Letter XXIV. 

XV. The Anastamosing Pentacrinite, described by Hiemer. 
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XVL T)^ Fta PfijtfTAcaiNiTE, of Gloucestershire^ described in 
the PhilosQphipal Transactions ; 3ee Letter XXV. 

. XVII, The . : ■ Pentaceinite, of Yorkshire. 

To these I shall add the following fossils, which have been 
described by other authors, but whose rarity has hitherto 
prey^ited their nature from being duiy investigated. 

XVIII. The Encrinites with four rays. This fossil is spoken of by 

Mons. Guettard, in the Memoirs of the Royal Academy of 
Sciences^ for the year 1755*. He remarks, that in this spe« 
cies of encrinite each of the principal rays is divided into 
two# which are again divided into two others, from which 
proceed a considerable number of small branches. The 
opinion of Mr.. Walcb, that this species might, perhaps^ be 
referable .to .the pentacrinites, derives support from theex- 
btence of quadrilateral asterise, which would, of course, 
have belonged to a pentacrinite possessing four arms.. 
XlXi. The Encrinite with five or six rays. Such a fossil is described 
by M. Harenberg, in his treatise De LilioLapideo; but it 
does not appear to have been seen by any other author* 
XX. 13ie Encrinite with eight rays and a square base. This spe* 
^ cies is mentioned by M. Schulz, in his description of the 
petrified steil<B marimB. No other author appears to have 
4e$a:ibed this fossil. 
XXL The Eticrinite with twelve rays and a hexagonal base. This 
encrinite is figured and described by Rosious, in Plate I. and 
page 34 of hi^ excellent treatise de Lithozois. Rosinus de« 
scribes the trochitse of this species as being characterized 
by cpncave articulating surfaces, bearing the %ure of a 
pentapetalous flower, with^a similar but much smaller 
floweret in the centre. 

* Rectteil de Monumens des Catastrophes, &c. Tom. II. Sect. II. p. s^« 
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An Encrinite with twenty rays is mentioned by M. Schnlz ; 
but M. Walchy although unwilling to doubt the fidelity of 
the description given by M. Schulz, remarks, that it is pos« 
sible that the arms of the common encrinus, or stone-lily, 
might have been reckoned after their division, and thus the 
real number might have been doubled. Tlie probability of 
this will be allowed, when it is considered that the imper* 
feet state of a specimen often occasions very deceptive ap« 
pearances ; and this probability will be still more readily 
admitted, on considering the formation of the cap encrinite, 
Plate XV. Fig. 9^ in which, from the irregularity and 
the greater frequency of the subdivision of its limbs, the 
animal might be supposed, by an inspection of its supe- 
rior part only, to have possessed double the number of 
arms which it really does. 

The appearances presented by the polished slab of marble, 
containing the pentacrinite of M. Gmelin, hardly at all 
differ from those which present themselves in the pentacri- 
nital marble of Dorsetshire. 

Of the supposed pentacrinite, discovered by M. d'Annone in 
a piece of the calcareous stone of Pappenheim, little posi* 
tive can be said. Since only the terminating branches and 
no part of the trank of this animal was discovered, it is 
impossible to determine whether it should be considered as 
an encrinite, pentacrinite, or fossil stella marina ; but from 
the very close resemblance which it bears to the Stella 
hfuxxmiiMg barbata seu Jimbriata BarrelKeri, figured by Linck^ 
Tab. XXXVII. Fig. 64, as well as to ^thers of the StelliB 
CrinitiBj there appears to be very strong reason for suppos- 
ing this fossil to be the remains of some of these species of 
Stellae. 

The Encrinite described by Dr. Capeller, and mentioned in 
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• ' ' "Letter XXI. which agrees in every respect with the nave 

encrinite, excepting that the plates composing its base, in- 
stead of being smooth, are strongly marked by lines form- 
ing rose-like figures, is in too imperfect a state to allow of 
its being determined whether it should be considered as a 
' difierent species from, or merely ^ variety of, the nave en- 

cnnite. 
An Encrinite is described by M. Guettiard, as bearing seve- 
ral bodies or flowers on the same stalk. M. Guiettard ob- 
serves, that several encrinites of this description were found 
J ' in Franche Compt6 by M. Loreau ; but M. Walch sus- 

pects, with reason, that these were rather pentacrinites of 
the same species with the one described by M. Hiemer, 
and already noticed. This I therefore consider as not de- 
serving to be considered as of a distinct species. 
'. The pentacrinite described by Mons. Davila, as the petrified 
marine palm, and as exactly agreeing with the recent pen- 
. tacrinite of Madame Boisjourdain, is thought, by M. 

Walch, of the same species with the preceding. 

. . . . < • • ■ 

From the Ibregoing ebumeration it will appear, that without as^ 
Suming the American fossil, Plate XIII. Fig. 36 add 37* which, how- 
ever, bears strong mark& of an afiSinity with the nave encrinite, and 
the fossil represented Figi '80 of the same plate, to be encrinites ; 
and without reckoning, as probability wQuld almost authorize, that 
tiietrochitse^r Plate XIII. Fig. 7, 18, 37j 33, and 69 j belong to sepa- 
rate species of these animals. We are yet able to reckon upon the ex- 
istence of twenty-one decidedly distinct species. 
. It cannot but be highly gratifying to the British naturalist to learn, 
that among her subterranean treasures, Brita:in can reckon fourteen 
of the species above enumerated, viz. 1, the cap encrinite; 2, the 
turban encrinite ; 3, thfe pelii: encribite; 4, the have encrinite; 5« 
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the plumose encrinite ; 6, the tortoise encrinite ; 7f the straight encri. 
nite ; 8, the bottle encrinite ; 9^ the stagVhorn encrinite ; 10, the 
clove encrinite; 11, the digitated encrinite; 12, the briaraen penta- 
crinite ; 13, the fig pentacrinite ; 14, the ■ pentacrinite, of York- 
shire. 

Besides the species here particularized, numerous fossil fragments 
have been found in this country, which bear evident marks of having 
belonged to species of these animals very different from any which 
are at present known : a circumstance which cannot fail to add to the 
zeal and industry of those who have justly appreciated the aid which 
these inquiries may yield in the establishment of geological prin- 
ciples. 
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LETTER XXVIU 



6SNEBAL AEMARKS ON THE FOSSILS ALREADY DESCRIBED. 

In the series of letters, composing the former volume, various facts 
were adduced, in proof of the solid part of this globe having, at some 
very distant period, been covered by water. An unexpected circum- 
stance was at the same time noticed : — ^hardly any agreement could 
be found between the fossil vegetable remains and those vegetables 
with which the earth is at present clothed ; and in the present volume, 
an equal want of agreement has been observed between the fossil re- 
mains, and the actually existing animals, of the order of zoophytes. 

That, in the stupendous changes which this planet has undergone, 
several species of beings endued with vegetable or animal life should 
have become extinct, is by no means inconsistent with the conclusions 
to which an unbiassed consideration of those grand events would lead. 
The discoveries, therefore, in the vestiges of a former world, of the re- 
mains of innumerable vegetables and animals, such as would consti- 
tute a prodigious number of species, and such as, according to the 
strict laws of arrangement, might be even disposed in new and distinct 
genera, although quite unexpected, is not in contradiction to what, 
on reflection, we should have admitted, might, from the influ- 
ence of particular circumstances, have occurred. But a fact has been 
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established in the former and in the present volume, to the expectation 
of which no chain of reasoning could have led. Of the numerous ve- 
getables and animals with which the earth is at present furnished, the 
mineralized remains of very few species indeed can be found : of man 
himself, the mineral world presents not a single trace — an explanation 
of which I in vain attempted in the preceding volume. 

Whilst instancing this wonderful want of accordance of the mine- 
ralized organic remains of a former period, with those beings which 
are known now to exist, I shall here confine myself to such facts only 
as have been noticed whilst examining the fossil bodies which have en- 
gaged our attention in the present volume. 

The examination of fossil corals was commenced, as may be seen, 
with the expectation of being able to preserve somewhat of a paral- 
lelism between the corals of this and those of the former world. But 
it soon became necessary to abandon this attempt, it appearing that 
of the fossil corals, which, it may be said, have been only fortuitously 
discovered, many more species have existed than are known of even 
the recent corals, which, from their beauty and various other circum- 
Btances, have been so long and so assiduously collected. This aban* 
donment was further authorized by its also appearing, on comparison^ 
that scarcely any specific agreement could be established between the 
recent and the fossil corals. 

With respect to the ^degree of accordance of the fossil with the re- 
cent alcyonia, sponges, and other soft, and, consequently, easily al- 
tered zoophytes, I considered myself as not autiiorized to speak with 
confidence ; since it being probable, that from these bodies never hav- 
ing been the object of very general attention in a recent state, many 
may be yet withheld from our knowledge, which might, when found, 
considerably reduce the number of those fossil species^ which we are 
obliged, at present, to consider as without any recent analogues. 

With respect to those zoophytes, with the examination of which the 
latter part of this volume has been engaged, it must be acknowledged 
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that they seem to point out most decidedly a considerable want of 
agreement between the inhabitants of the former and of the present 
world. It appears that of these zoophytes, which, perhaps, should be 
arranged under two genera, encrinus and pentacrinus, upwards of 
twenty species are known in a mineralized state ; but that, incalcula- 
bly numerous as these animals must have been, not a single fragment 
of any individual, bf any of the numerous species belonging to the 
genus encrinus, has ever yet been seen in a recent state. Two or 
three fragments of pentacrini have indeed been discovered, but whe- 
ther exactly agreeing with any of the fossil species, I have not been 
able to ascertain. 

No stronger proof need be required of the sea having lOng covered 
this globe, than the various mineralized remains of zoophytes, which 
have been found in different parts of the world, imbedded at conside- 
rable depths and at very great elevations, in some of the loftiest lime- 
stone mountains. But it may be argued, that although the marine 
origin of these remains be admitted, and although they are found thus 
imbedded, still it is not yet proved that the sea has rested on the 
parts where these fossil remains have been found ; since they might 
have been brought there by floods from distant parts. But that 
these animals dwelt, and perished on the identical spots, where they 
are now found, in a mineralized state, may be fairly, and I trust, un- 
questionably, inferred from the circumstances of the congregation of 
similar animslls, and of their bearing but few marks of external 
violence ; since, had they been thus transported from dis^tant regions, 
individuals of similar species would have been separated, and scarcely 
any individual, except of very strong fabric, would have been found, 
that had not suffered material injury. 

Reverting^ to what has been remarked of corals, that it is not very 
frequent that the superior external face of the coral is found in our 
fossil specimens, it might be thence remarked, that this was most pro- 
bably the result of attrition, during the conveyance by the waves from 
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one spot to the other. But when it is considered what prodigious 
masses are often formed by one species of coral, as in the recent co- 
ral reefs in the South Sea, it will naturally occur to the mind of every 
one, that, in cabinet specimens of fossils, which are the small fragments 
of such masses mineralized, by far the greater number of specimens 
may be expected to be found, not possessing this, the most charac- 
teristic surface of the fossil. 

Instances of the vast quantities in which these corals were accumu- 
lated, may be found in various marbles of which th6y form the basis, 
and which are in masses sufficiently large, to allow of b^ng cut into 
slabs, of very considerable size, and to shew that they could not have 
been brought by the waves to the places where they now are found. 
Corals, in a mineralized state, yield also ample testimony of similar 
Species having congregated together in particular places. The Swe- 
dish islands of Gothland and Oeland, as well as Many other parts of 
Sweden; Worcestershire, Shropshire, Perthshire, Fifeshire, and many 
other parts of Great Britain, possess considerable numbers of the sim- 
ple turbinated madrepore *. In Wales are to be found considerable 
masses of the remains of the curious madrepore, distinguished by 
Lhwydd as Lithostrotionj she Basaltes minimus sfriafus et steUatus. In 
Westmoreland, Cumberland, the bishopric of Durham, and several 
other parts of Great Britain, as well as of the Continent, are consider- 
able accumulations of particular species of the aggregated and com- 
pound madrepores. 

The softer zoophytes, such as the sponges, alcyonia, &c. evince still 
stronger marks of their not having been conveyed by torrents to their 
present residences. Many of these are of such a structure as certainly 
eould not have borne such a conveyance, witH so little injury as is dis- 
coverable in the several specimens, which have been examined in the 



♦ I lately received, from some unknown friend, two of these fossils, which were found 
about thirty feet deep, in a max of calcareous rock, at Lord Elgin's Ume^wcMrks on the banks 
of the Firtli of Forth, in Fifethire. 

VOL. II. OO 
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preceding pages. But the congregation of so many of these bodies^ 
in particular districts, as has been already noticed, particularly in 
France, in Switzerland, and in this island, still more strongly proves 
these to have been the identical parts where they lived. 

But should any doubt remain of the fossil zoophytes having inha- 
bited the sea, in the identical places where they are now found, pene- 
trated with and entombed in stone, those doubts must yield to the 
still more convincing circumstances, which attend the fossil remains 
pf encrini and pentacrini. The marine origin of these animals, we 
have seen, has been determined by the discovery of the recent re- 
mains of two of three pentacrini in the Atlantic Ocean : and that 
the fossil species must have had their existence where they are now 
found, is plainly evinced, not only by the vast accumulations of 
distinct species in particular districts ; but by several instances, occur- 
ring, particularly with the lily encrinite, where, notwithstanding the 
extreme delicacy of their construction, even the more minute, and 
more easily separable parts, have been repeatedly found, in their miner 
ralized state, preserved in almost their natural connection. 

In concluding the present volume, it seems necessary to remark, 
that the circumstances observed whilst examining the several fossils 
hitherto noticed, have appeared to be sufficient to warrant the follow- 
ing conclusions. 

1st. That the water has rested for a considerable period over the 
general surface of the earth* 

2nd. That the mineralized zoophytes found imbedded in dilE- 
ferent parts of the earth, and even in mountains of consider- 
able height, have lived and died on those identicalspots^ which 
in the former world constituted parts^ of the bottom of the 
ocean. 

ard. That in a previous state of this planet, many species of organ* 
ized beings existed^ which are not known to us, in a recent 
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state: their having existed being proved^ only by the discovery 
of their fossil remains. 

4th. That the traces of very few of those species which now exist 
can be discovered in the wreck of a former worlds 

5th. Tliat even in rocks of the newest formation, and in alluvial 
strata, which are comparatively of but modem depositicm, 
the remains of extinct animals are as frequently to be found, 
as in what are termed Transition Rocks, (those which are sup- 
posed to contain the first traces of organic remains.) 

6th. That there appears to have been no line of separation between 
the creation of species now extinct, and of those now exist- 
ing ; since not obly the remains of extinct species, but per- 
haps of extinct genera, are found, with the remains of species 
very similar to, if not exactly agreeing with, species known in 
a recent state. 

7th. That many of the pebbles, found in gravel pits, on the shores 
of rivers, and on the sea beach, do not appear to have been 
bowldered down to the form in which they are now found ; but 
that, on the contrary, their present forms are precisely those 
which they, at first, derived from the silicious impregnation of 
different animals, which existed in the former ocean. 

8th. That judging from the original delicacy of structure in these 
bodies, and from the little injury which they have sustained, it 
appears reasonable to suppose, that this solidification was ef- 
fected, in several instances, previous to the removal of the 
waters from their former bed. 
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LETTER XXIX. 

OBSERVATIONS ON THE PROCESS OF PETRIFACTION. 

I ATTEMPTED, in thc preceding volume, to shew that the generally 
re eived opinion, respecting the formation of petrifactions is errone- 
ous ; and endeavoured to support my conjectures by a particular ex- 
amination of various vegetable fossils. It has been supposed, that in every 
instance of petrifaction, the lapideous is substituted for the vegetable 
or animal matter, as this is decomposed and removed. This removal and 
^substitution has been also supposed to be so gradually performed, mole- 
cule by molecule, as to allow ibe earthy parts, whilst arranging them- 
selves in the spaces left by the removal of the organized matter, so to 
mould diemselves in those spaces, as to take exactly the form of the 
organised part, and to imitate it precisely, in every trace. In this man- 
ner the petrifaction, as it is termed, is supposed to have acquired the 
exact form, and most of the characteristic appearances, of the original 
body, without retaining any at all of its original particles. ^ This mode 
of explaining the formation of petrifactions has been adopted by al- 
most every chemist and mineralogist who has written on the subject; 
and has been particularly described by Kirwan, Walch, Daubenton, 
Fourcroy, and Haiiy ; the latter gentleman giving it as the explana- 
tion which is most generally adn;iitted, although he acknowledges that 
it may not be free from difficulties. 

Dissatisfied with this explanation, I suggested that the organized 
part was not removed ; but that it remained in part, at least, and be- 
came the substratum of the fossil, on which was deposited the lapidi- 
fying matter. I endeavoured to shew that vegetable substances.^ 
in certain situations, were rendered bituminous ; and were, in that 
state, capable of being thoroughly pervaded by water, and, of 
course, of being imbued with the saturated solution of any 
earth ; and that by the formation of minute crystallizations through 
the whole impregnated mass, a consolidated silicious or calcareous 
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substance would be formed, without disturbing the existing arrange- 
ment of those parts, on which the form and general appearance of the 
fossil would depend. To determine how far this opinion was cor- 
rect, wood petrified by flint, was subjected to simple, distillation over 
a naked fire, when an oily sublimated film, possessing a strong empy- 
reumatic smell, was obtained. It could not be expected, from the re^ 
fractory nature of silica, that any thing more decisive could be ob- 
tained, from any experiment on opaline wood ; since no agent could, 
perhaps, be employed for the removal of the earth, which would not 
at the same time entirely decompose the bituminous substratum. . 

But in calcareous fossil wood this objection did not exist, since by 
the employment of any dilute acid/ the earth might be removed, and 
it might be clearly ascertained whether the presumed vegetable or 
bituminous matter was present or not. The experiment was made, 
and with complete success : the carbonate of lime was removed by 
diluted muriatic acid, and a dark brown, friable, but coherent mass, 
remained, which bore every appearance of bituminous wood, and 
which, when brought into contact with the flame of a candle, directly 
burned with a small, bright, lambent flame, and yielded a strong 
bituminous odour. 

From this experiment, I conceived, that I was warranted in con- 
cluding that, with respect to vegetables, the process of petrifac- 
tion is not merely, as Mr. Kirwan supposes, the substitution of stony 
or metallic bodies^ in the place of the organic substance which has 
been destroyed by putrefaction *? ; nor, as is taught by Fourcroy, that 
the petrifying matter is deposited as in a mould ; the complete de- 
struction of the vegetable matter, and the disappearance of whatever 
constituted its elements, taking place at the same time f. But that a 
part of the organic matter still remained, though somewhat changed ; 
' and that the process of petrifaction was the impregnation of this sub- 

* Geological Essays, p. 137. 

t Systeme des Connoissances Chimiques, Tome VIII. p. 255. 
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stance, and the filling up of the interstices with the lapidifying 
matter. 

But it still remained to determine if a correspondent organic mat- 
ter existed in animal fossils. To ascertain this point, therefore, the va- 
rious kinds of animal fossils noticed in this volume, were subjected to 
a chemical examination, by which the most satisfactory proofs were 
obtained of the existence of this animal matter, and even of its re- 
taining, in several instances, very much of its original form. 

This circumstance was beautifully illustrated by the examination of 
an entrochus of the lily encrinite, the particulars of which are men- 
tioned, page] 66, and are illustrated by the engraving, Plate XIII. 
Fig. 47* A similar examination of the fossil tubipore, Plate I. Fig. 1, 
was equally successful ; the animal membrane belonging to the 
t^oral, from which the marble derived its origin, being rendered ex- 
ceedingly evident. Indeed, in a subsequent examination of this mar- 
ble^ the success was far beyond expectation ; the animal^ membrane 
was displayed, retaining the general external form, with the original 
colour of the coral. The experiment was performed with equal suc- 
cess with several other substances ; particularly with a piece of the 
Derbyshire entrochal marble^ the animal membrane of which was 
rendered perfectly distinct. 

Other experiments have already convinced me, that the presence of 
organic matter in animal fossils, of almost every kind, is sufficiently 
frequent to authorize, in the fullest manner, the opinion which I have 
already advanced, respecting the principles on which the process of 
petrifaction is accomplished. In the vegetable fossils, it is true, that 
the organic matter appears to have undergone a particular change, 
having been previously brought to the state of bitumen ; and I have 
strong reasons, the result of actual observation, for believing that, 
in the animal fossils, a correspondent change has been previously in- 
duced; and that the animal matter has suffered a conversion into 
adipocire. 



PLATE I. 

J^^ 1* I^ U$bifoititef somewhat approaching to the Tuiipora Muska, imbedded in a 
dark coloured limestone, from Derbyshire, p. 13. 

2. A piece of marble, chiefly formed by a tubiporite of this species. This marble 

hasii red tinge, apparently from the original colour of the coral. 

3. The remains of ^ fiagment of marble of the preceding kind. In consequence of 

hairing been exposed to the action of dilute muriatic acid, the lapideous part of 
.the marble has been removed, the animal membrane of fbe coral, still retaining 
lis colour, only remaining. 






PLATE II. 

1. A tubiporite agreeing witb the fossil tubipore of Linneusj described as Tu^i- 

pora Struts, forming a lightish brown marble* 

2. Longitudinal section of the madreporean star. 

3. One of the feet, or rather arms, of the madreporean insect, described hy Donati, 

as employed in forming its habitation, the madrepore. 

4. The whole animal ; its head being in the centre, surrounded by its numerous 

arms, 'which may be considered as the instruments with which the animal 
forms the lamellsB of tho madrepore. 

Fhe three last figures are copied from a plate in Ellis's Zoophytes, being there unde« 
scribed: no dncription of them having been found in the papers of Mr. Ellis. 



PLATE III. 

Fio. 1. A ramose turbiporite from Mendip Hills. The corallite, which is silicious, is 
' imbedded in a dark lime-stone. 

2. Is taken from the twentynieyenth plate of Mr. Ellis's natural history of Zoophytes, 

and serves to shew the material difference which exists between the recent 
TtUfipara Musica and the fossil tubipores, Plate I. Fig. 1. 

3. A fragment of black and white marble, which derives its marking from the tubi« 

porite. Fig. 1. 

4. Chain coral (Tubipara Caienulata) in its matrix ; but snfficiently cleared to shew 

its form and structure. 

5. A view, transversely, of the same tubiporite, imbedded in its matrix. 

6. A transverse section of the same fossil, placed between the eye and the light. 
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PLATE IV. 

Ficu i* Turbinated madreporite, possessing somewhat of a pyramidal form: renMnna of 
its radicle being observable around its- lower parts. 

2. A fossil of the same species ;. but more o£ a discoidal form. 

3. Anotlier fossil of the same species ; at the lower part of which traces of the root 

like projections are also observable. About the middle of the coral a cleft 
divides it through about half its diameter: the coral-forming insect having 
there partly finished his labours and began them a-new. 

4. The stellated surface of a madreporite, bearing a very peculiar form* 

5. A turbinated madreporite somewhat resembling Afadrepoira Cyathus. Linu. 

6. The shirt-button madreporite, {Madrepora Porpita). Linn. 

*f. A turbinated madreporite, the external coat of which having been removed, the 
dispoaition of its perpendicular lamella; is displayed. 

8. A section of an elongated turbinated madreporite: displaying its tranverse and 

longitudinal lamells* 

9. A simple madreporite, bearing the form of a compressed cone. 

10. A turbinated madreporite from Gothland : its disk bearing very much the appear- 

ance of the porpital madreporite. 

11. A turbinated madreporite, apparently of the same species with the former, but of 

a more conical shape. Fossils resembling this and the preceding specimen 
are, I believe, frequently found in the island of Sheppy. 

12. Is a cast of calcareous spar, formed in the vacuities of a turbinated madrepore: 

the remains of the animal liaving been removed by decomposition. 

13. and 14. Two transverse polished sections of a large turbinated madreporite of the 

species at Fig. 8. The section. Fig. 14, made near to the pedicle, is seen to 
possess much fewer lamina; than the section Fig. 13, which was made where 
the coral had obtained its full thickness. 

15. A delicately formed turbinated madreporite found in chalk. 

16. A fossil of the same species in clialk. In this specimen the mode of attachment 

peculiar to these animals is shewn, the pedicle of the madreporite being ad* 
herent to the shell of an echinus. 

17. Is the section of a piece of Blankcnburg marble, in which is imbedded a turbinated 

madrepore of the species represented, Fig. 1, 2, and 3. 
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PJLATE V. 

£|G. 1. A madreporiie resembling the foiisi] madrepore of Hclwjng, t'ouglit, Volkiuftiin, 
and others, which has been nanied Madrcpora jitianas. At «, is shewn the 
mode in which, as in proliferous flowers, tlie newly-formed parts proceed from 
the centre of each existing disk. At i, is represented the mode of growth in 
the Mad?tpora Stellaris. 
3. The madreporite from Gotliland, known as Madrepora Truncata. At c, is shewn 
the proliferous mode in which the new joints arise from the surfaces of the al- 
ready formed stars. 

3. A polished transverse section of the LUhostrotion of Lhwydd, from Wales, 

4. A fossil stellated madrepore, from Lincolnshire. 

5. A madreporite, from Steeple Ashton. 

C The lithostrotion, or basaitiform madreporite, the transverse section of which is 

shewn. Fig. 3. 
1. The spider-stone, or Arachneolitkus, of Brnckman. 
8. A stellated madreporite, from Ribieze, in Transylvania. 
5. A madreporite, bearing somewhat of a. honeycomb appearance, from Masbury, 

near Men dip. 
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PLATE VI. 

A polished slab of Kilkenny marble, which derives its figures from one species of 

the madreporites which have been called Janci Lapidei. 
A species of madieporite of this kind from Derbyshire. 

A polished slab of marble, deriving its figured appearances from a smaller species. 
A madreporite, found in France, and frequently in Wiltshire, apparently the 

fossil described by Linnaeus as Madrepora Arachnoides. 
A fossil madrepore which has been hitherto named Madrepora Pecttnata. 
One of the stars of the madreporite. Fig. 4, magnitied. 
A madreporite, the stars of which are very uncommonly formed. 
A madreporite bearing much of the appearance of the Madrepora FUxuosa, 
from Bristol. This fossil is coloured by the red ferruginous impregnation 
which BO generally tinges the fossils of this neighbourhood. 
A madreporite of a very singular form and appearance, from near Ingleborough. 
A slice of marble from Switzerland, beautifully figured by a fossil madrepore, 

which has been named Madrepora Vermkularis. 
A madreporite which has been named Madrepora Fascicvlaris, and is remarkable 

for the frequency with which its transverse lamellse occur. 
Shews the general appearance of a polished section of chert, which is found fre- 
quently in some parts of Wiltshire. In this specimen a cast seems to have 
been formed, and the coral itself removed : the cast being afterwards impreg- 
nated with silex. 
Is the appearance observable in other specimens of thin cbert, where the calcare* 
ous part of the madrepore has remained, having undergone the silicious 
impregnation. 
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PLATE VIII. 

I 

Fig. 1, A piece of liuKe-stone composed of minute round bodies, the nature of which u» 

unknown; but a magnified view of which is given. Fig. 12. 

2. A branch of a fossil coral of the Isis genus, from Sicily. 

3. A ramose milieporite, imbedded in a compact lime-atone, from Wiltshire; a mag- 

nified representation of a part of the surface of which is shewn. Fig. 11. 

4. A joint of the trunk of the fossil Isis, a branch of which is represented. Fig. fi. 

5. The inferior part of a fungiform alcyonite, or spongite, the plicse of which are 

connected by anastamosings^ similar to what- takes place in the specimen, 
Plate XI. Fig. 3. 

6. Part of a ramose madreporite, from Switzerland. 

7. A joint of a fossil Isis, imbedded in its matrix. 

8. A pebble, from the Hackney gravel-pits, bearing marks of organization in its 

surface. This fossil obtains illustration from the one at Fig. 10. 

9. A ramose madreporite, imbedded in chalk, from France. 

10. A pebble, from the gravel-pits Hackney, on the surface of which are small 

roundish bodies connected by minute fibres. 

11. A magnified representation of the surface of the milleporite. Fig. 3. 

12. A magnified representation of some of the minute bodies forming a great part of 

the mass of the fossil. Fig. 1. 

13. A mi^nified repre3entation of a section of one of the round bodies, of which the 

following specimen is composed. 

14. A silicious stone, composed of round bodies, the nature of which is at present 

i^nknown. 



PLATE IX. 

Fto^ 1. A flinty from agtaviel^e. In this fossil are seen the ramifying fikiments round 
' the central opetting;' with the cortical part, under which these filaments seem 
to ^st« 

2. Is a silicious alcyonite, the surface of which is reticulated, except where part of 

its original external coat remains. The fossils depicted, Fig. 6, 9, and 10, 
appear to be of the same species. 

3. A fig-like alcyonitc, from Switzerland. In this fossil the pedicle, or organ of 

attachment, as well as its superior opening, is very evident. 

4. An alcyonite, from Wiltshire, bearing somewhat of the form oi Alcjfofiiuvi Ftcus. 

5. A very perfect alcyonite, from the neighbourhood of Saumur, having four open- 

ings in its superior part, and the remains of several root-like processes. 

6. A siliciousf alcyonite, beautifully marked, externally, with various risings and in- 

dentations. 

7. A polished transverse section of a silicified alcyonium, resembling the supposed 

petrified nutmeg of Volkmann and Scheuchzer. in this specimen the regular 
arrangement of the muscular fibres, or tubuli, is seen. 

8. A fig-formed alcyonite, of the same species with that which is imbedded in flint, 

Plate XI. Fig. 8. 

9. A calcedonic alcyonite, possessing a reticulated surface. 

10. A longitudinal section of the preceding fossil, shewing its internal structure. 

11. The external superior part, with the opening of a ficoidal alcyonite. 

12^ A section of a ficoidal alcyonite, with fibres ramifying through its substance, 

13. The polished transverse section of the ficoidal alcyonite. Fig. 1 1, shewing in the 

centre appearances like the receptacles for the pKps of fruits. 

14. A small calcarsoQs spongite, or alcyonite, firom Switzerland. 

15. The appearaace yielded in consequence of subjecting a similiar fossil to ifkeaetion 

of diluted, miiaiatic 



PLATE X. 



A sketch of the inferior part of the fossil represented, Fig. 4. Iti this iketch is 

seen the arrangement of the circular and the radiating fibres, by ibe actioo of 

whicli a racuum would be, probably, formed or destroyed, and the animal 

thereby fixed or liberated. 
A magniiied representation of the same fibres, 

A magnified representation of the geniculated fibres on the convex surface. 
The superior convex surface of the fossil. 
An alcyonite resembling a cucumber in its form : and bearing some aoalogy with 

Champignon de Aler of Count Marsilli. 
An alcyonitc of a very singular form. 

A nnall alcyonite, almost hemispherical, with a circular central opening. 
A small hemispherical alcyonite, with a stellated central opening, and adherent 

to a fiat alcyonite. 
A small oblong alcyonite, with a circular opening. 
A triquetral alcyonite, beset with minute circular pores. This, and the thi«e 

preceding fossils, are from the canton of Basle, Switzerland. 
An alcyonite investing a fossil nerite. 
Au alcyonite found in the chalk-pits of Wiltshire. 
An alcyonite which much resembled the one, Plate XI, Fig. 7, deprived trf its 

outer surface by the muriatic aciii, and shewing the beautifii) ramifications of 

its fibres, or tuhiili. 
A pebble, the figures on which are formed by the union of circular markings 

similar to those in Fig. 15. 
A pebble frequently met with in gravel-pits; the markings on its surface having 

been the holes through which ramifications of an alcyonite have passed. 
A pebble of the same kind with the preceding, longitudinally ftactured, And 
thus shewing the alcyonite pt^sessing a situstion in its centre. 



PLATE XI. 

Fio. 1. An alcyoDite formed of plicee, connected by transverae -processes thinly disposed. 

2. An alcyonite, from Switzerland, of a singular form, having in its superior part a 

large central opening, a, represents the magnified appearance of its structure 
as obtained by polishing a part of its- surface. 

3. An alcyonite, the plicae of which are more frequently connected by ramifying 

fibres, or tubuli, than those of Fig. 1, as is represented on the superior part of 
the fossil. 

4. A flint, from Wycombe Heath, containing an alcyonite, which is of a purple hue, 

and is surrounded by its original covering, from which, numerous tubuli 
may be seen passing into the more internal part. 

5. Part of a fiinnel-formed alcyonite, from France. The labours of the polype may 

be traced on the edge at its superior part. 

6. An alcyonite, in which fhe plicae are very frequently connected by. transverse 

processes, leaving quadrangular spaces. 

7. A fungiform alcyonite, the structure, of which much resembles that of Fig. 6. 

8. A ficoid alcyonite, imbedded in a flint. The white matter which immediately 

surrounds the alcyonium, appears to be its original cortical covering, as is 
observable in the fossil, Fig. 4. On the back part of this beautiful fossil is 
a purplish spot, where the pedicle passed out, produced by the transparent 
dark fltnt acquiring a tinge of red from the alcyonite ; explaining the reason of 
the purple hue in the alcyonite. Fig. 4. 
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PLATE XII. 

Fio. 1. A' fossil body I found near Bath^ the surface of which is nearly cohered by stelU- 
form markings, which seem to have been formed by a coralloid resembling that 
which is observed on the fossil, Fig. 2. 

2. A coralloid fossil, from St. Peter^s Mountain, near Maestricht, the nature of which 

has not been determined. This, and the other fossils from this mountain. 
Fig. 4, 6, II, and IS, have been considered as casts; but this opinion appears 
to be incompatible with the numerous fibrilliB which exist in this specimen. 
bj a magnified representation of one of the stellated columns. 

3. A silicious fossil fron Essex, apparently of a similar nature with the fossils repre- 

sented, Plate VIII. Fig. 1, 8, and 10. 

4. A coralloid fossil from St. Peter's Mountain, the original nature of which has not 

been determined. 

5. A flint, containing an alcyonite from Southend, Essex. 

6. A coralloid fossil from St. Peter's Mountain, the original nature of which has not 

been determined, a, the appearance yielded by one of its protuberances whea 
viewed with a lens. 

7. A silicious alcyonite from Sewardstone, Essex. 

8. A calcedonic alcyonite from France. 

9. An alcyonite of curious structure, in flint, from Essex; its substance, disposed in 

undulating plicse, appeared to be capable of lengthening and contracting by 
the extension or the corrugation of its folds. 

10. A silicious alcyonite, found in the neighbourhood of Islington. 

11. A fossil from St. Peter's Mountain. In this fossil the alcyonic structure, already 

noticed in the fossil, Plate X. Fig. 1, 2, 3, and 4, is very evident: at </, is 
seen the inner side of the superior concave surfoce, a part of which is shewn, 

w 

slightly manifested at f\ and at e, is seen the flat inferior surface. From the 
appearances yielded by this fossil, it appears to be probable that the other 
fossils from St. Peter^s Mountain, figured in this Plate, may have all partaken 
more of the nature of alcyonia tlian of corals. 

12. A flint, supposed to owe its figure to an alcyonium. 

13. A coralloid fossil from St. Peter's Mountain, the nature of which has not been yet 

determined : the marks on some parts of its surface, as shewn, magnified at r, 
seeming to point out some resemblance to a microscopic tubipore, whilst the 
ruder and more numerous forms do not appear to be referable to any known 
form of organization. 
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PLATE Xni. 



Fio. !•-* 
2. 
3. 
4. 
5. 
6. 



•.Vertebrae of encrini, or trocbitsB of difierent kinds. 



The articulating surfaces of difierent encrinal vertebrse. 



8. A series of vertebrae^ in which is shewn the kind of motion of which these bodies 

are capable. 

9. A distorted column, with the marks of attachment of vertebral processes. 

10. The scre^v-stone, or puUy-stone, being the cast in the hollow of a series of vertebrae. 

11.1 

12. 

13. 

14. 

15. 

16. 

n. 

18. 
19. 
20. 
21. 
22. 
23.J 

24. The tortoise encrinite 

25.^ 

2^] rThe articulating surfaces of different encrinal vertebrae. 
28.3 . 

29. A series of vertebrae. 

30. A single plate. belonging to the tortoise encrinite. 

31. The stag's horn encrinite. 

32. A series of oral vertebrae. 

33. A vertebra with a curious articulating surface. 

34. The straight encrinite. 

35. A vertebrae of the straight encrinite. 

'^ An asterial fossil from America; probably of the nature of the encrinos. 

38. The apparent base of the stagVhorn encrinus. 

39. Branches of the stagVhorn encrinite. 
'40. An oval vertebra. 

41. A vertebra of the same animal, shewing the articulating surfaces crossing each 
other, and thus allowing a total change in the position of the different parts of 
the vertebral column. 



42. 
43. 
44. 
45. 
46. 



'Parts of different vertebral columns of encrini. 



PLATE Xni, oouriNUED. 



Fig. 47- Two trochite of the lily encrinite immersed in diluted mnriatic acid, with the 
detached membrane, or rather cartilage. 

48.^ 



^Various columnar star-stones, or series of different pentacrinal.irertebne. 



>>The articulating surfaces of different pentacrinal vertebi*as. 



49. 

50. 

51. 

52. 

53. 

54. 

55.1 

56. 

57. 

58.^ 

59. A quadrangular vertebra, 

60.^ 

61. 

62. 

63. 

64. 

65. 

66. 

67. 

68.J 

69. An encrinal doliform tuberous vertebrae, with radiated articulating surftt^es. 

70. A series of vertebrae which are contracted in the middle of their length, and have 

their articulating surfiM^es oval, and disposed at right angles with each other on 
each vertebrae. 

71. A smaller series, as though belonging to a branch or arm of the animal. 

72. A still smaller series, apparently with its terminating tenacnhim. 

73. The base or organ of altachmeot, probably of this species. 

74. A doliform vertebrae, supposed to belone to the succeeding species, from the simi« 

larity of their articulating surfaces, and of the subataocesiof which diey are Harmed . 

75. The superior part of a bottle eocrinite. 

76. A similar specimen, to which is united its first vertebra. 

77. The base or organ of attachment of a small species of eiicrinite« 

78. An oblong vertebrae, agreeing so closely in its colour and articulating surfi^es with 

tbe'fanner fossil ati to teaveb(it4ittle<aoiibt cf iheir belonging to the same species. 

79. A clove-formed body, which is concluded to be the superior termination of a small 

encrinite, from being formed of ossiculse united by suture, somewhat similar to 
what is seen in the bottle encrinite. FVom the exact agreement of their surfaces 
of articulation, its belonging to the same species with- the two former fossils may 
• beiairly. inferred. 
80.^ 

^2* rFossil bodies, the nature of which is unknown. 
83.J 



FLATE XIV. 

Fig. 1. Tbe lily encriiiiiey mtfa part of its Tertebod column attaobed to it. In thU speci- 
men 18 seen the extensive capacity foranotion yielded by the-fieculiar form of 
the vertebne in the aupeiior. part of the cohunn ; and by 43ae fiMrtonate removal 
of a portion of the fingers, a fiur view is given of tbe natural^^uxwi^qment of the 
tentacttla. 

2. The pentagonal base, composed of the ossa innominata» and iaaniutg with the sca- 

pulsB and clavicles, the pelvis, in which were. contained^ perhaps, the organs of 
digestion, &c. 

3. The lily encrinite, detached from its vertebral cdiunuu 

a- the centre of its base, formed by five cuneiform r.ossiculse, or ossa in- 

nominata. 
a one of the ossa mnominaia detached. 
b the ribs, or articuli trapezoides ; formmg, with the preceding bones, the 

pentagonal base. 

b one of the ribs detached, shewing its internal surface. 

c ' the clavicles. 

c 1, the infef ior snr&ce. 

c 2, the superior surface. 

d the scapulae. 

d 1, the inferior surface. 

d 2, the superior surface. 

€ the arms. 

f the two first bones of the arms united. 

gj A, i, kf If fit, the bones of the fingers gradually diminishino'. 

4. Part of the supposed base, or organ of attachment, of the lily encrinite. 

5. The supposed base, or organ of attachment, of the cap encrinite. 



PLATE XV. 



. 1. A polished slab of Yorkshire entrochal, or encrinal marble, sitcwiiig different see- 
tiona of the vertebral column. 

2. The pentagonal base of the cap encrinite of Derbyshire. 

3. A specimen of encrinal marble, sbewiiig the maniipr in which the fragments of the 

column are disposed in rehef on the exterior surface, both in the Vorksbire and 
the Derbyshire marble. 
+. A part of a large vertebral column belonging to the turban, or Shropshire, en- 
crinite. 

5. A part of the vertebral column, witli the base, or organ of attachment, of the 

turban encrinite. 

6. The screw-stone, or rather pulley-stone, being casts of the internal parts of the 

vertebral column of the cap encrinite. 
7- A piece of marble from Shropshire, in which ia discovered a part of the pentagonal 
base of the turban, or Shropshire, encrinite; the difference observable between 
which and that of the lily encrinite, Plate XIV. tig. 2, and that of ihe cap 
encrinus, Plate XV. Fig. 2, shews plainly that this must have belonged to 
another species. 

8. A small vertebral column of the turban encrinite. 

9. The superior or body part of the cap encrinite of Derbyshire, and perhaps of 

Yorkshire. 



PLATE XVI. 



Part of the vertebral column of the pear cncrinite of Bradford. 
The superior vertebrae, gradually increasing in their diameter. The granulated 
ap]iearance at the inferior part of this specimen proceeds from the attachmeDt 
of some coralloid body, which has become petrihed with the encrious. 
. One of the vertebrae, last described, seen detached. 
The clavicle, which is seen attached to the other parts, Fig. 6, 7, and 8. a, 

shewn separate. 
Part of the vertebral column, which has acquired jn additional covering of a pur- 
plish hue. 
One tl>e most perfect specimens of this encrinitc that I have seen. Here all the 
parts, particularly pointed out, Fig- 8, are again seen in their natural situation, 
and connected with the first joints of the fingers of tlie animal. The existence 
of the first bones of the fingers was ascertained by careful examination, after 
a farther clearing of the specimen, but not until the account of this specimen, 
page 21 1 , had passed the pres$. 
In this specimen the vertebrae are seeo in connection with the clavicle and 

scapulae. 
A specimen * shewing the several parts in connection : 
a, the clavicle. 
6, the scapiilf . 

c, the bones of the arms. 

d, the last series of the hones of the arms, the superior surface having two 

concai-ities for the reception of the bones of the fingers, 
part of a vertebral cncrinal column, with digitated processes passing out of each 

vertebra. 
Part of a pentacrinal vertebral column, in the superior vertebrae of which are de- 

pressions for the insertions of the vertebral processes. 



• A variety of formation seems to be observable between this specimen and the one. 
Fig. 7, in the line connecting the clavicle with the superior vertebric : in the former a body 
is discoverable between the last vertebra; and each of the inferior convex points of the body, 
which I have considered as the clavicle. The admission of these bodies as ribs would render 
the analogy complete: and sufficient reason seems to exiit for this admission; since the 
specimen, Fig. 7, is much more distinct in its markings than is either of the speci- 
mens, Fig. 6, or Fig. 8, both of which have a hacked surface, from the spathose crystallized 
(instance. 




PLATE XVI, COISTTINUED. 

Fig. 11. A body^ apparently of fem^noos lime^tone^ ha^iring nrach of the appearance of 

a pentacrinal vertebra. These bodies are worn by some of the Africans, 
strung together and forming necklaces. 

12. . The perpendicular section of a column^from Bradford, in which are seen the 
superadded coats, such as are also seen ou the specimen. Fig. 5. In this spe- 
cimen they are seen spreading out and giving an increase of thickness to the 
lower part of the column. 

. 13. The perpendicular section of a beautiful agatine column, from Soissons, in which 
the superadded coats extending at the base of the column are very plainl3^per« 
ceived, forming a body well calculated to be the base or organ of attachment 
of this species of encrinite. 

14. The section of the side of a column, from Bradford, in which the circumstances 
noticed in the preceding specimen are very evident *. 

IS» A section of pentacrinal marble, shewing longitudinal sections of the vertebral 
columns. 

16« Vertebral columns, variously contorted, and connected together by lateral digital 
processes. 

* Since the finishing of this Plate, I have procured a transverse section of the base of this 
species of encrinite, from Pfeffingen. It seems to yield similar appearances, except being 
three times the size, and of a purple colour, inclining to red, with those which a transverse 
section of the lower p^fft of the French fossil, Fig. 13, might give/ 



' PLATE XVII. 

Fig. 1. Part of a nave encrinite, with a circular central opening, the carpal bones * of 
which much resemble those of the specimen, Fig. 10, taken from Dr. Ca- 
peller's plate. 

2. Part of another encrinite, differing from the former in the size and form of its 
plates, and in having a stellated central opening. 

)• The nave encrinite. This figure was taken from the original specimen in the 
British Museum. The opening at the superior part I believe to be the eflect 
of injury. 

4. Part of another encrinte, which seems, to have very much resembled the preced- 

ing specimen. 

5. Part of another encrinite, which appears to have much resethbled the two former 

specimens. 

6. A vertebral column of a pentacrinite, from Yorkshire. 

7. A vertebral process, or appendix, of the- Gloucestefshwe^pentacfhiite*' 

8. A part of the vertebral column- of the Glbubestersbire petitaGriaite< "•' 

9. The superior extremities of the pentacnmibe .in an eafitonddd -state*. >. . 

10. A sketch of an encrinite, taken from Fig. 3, of a plate of Dr. Capeller. 

11. A part of the vertebral column of a pentacrinte, supposed to be from Yorkshire.. 

12. The superior part of an encrinite, in the British Museum, from Ireland. 

13. One of the ossiculs, of the arms of the pentacrinite, of its natural size, and 

slightly magnified » 

# 

14. One of the ossiculae of the vertebral processes, of the natural size^ and slightly 

magnified. 

15. The superior part of the hriarsan pentacrinite. 

n, the scapulae. 

b, the clavicle. 

r, the first bone of the arm» 

d, the second bone of the arm. 

^, the commencement of two «eries of bones, attached to the superior part 

of the last bone of the arms, analagous with what has been seen to take 

place in most of the encrinites. 

16. The vertebral column of the briaraean pentacrinte, with the articulated vertebral 

processes. • 

17. The termination of one of the vertebral articidated processes, slightly magnified. 

* The propriety of the term carpal bones, will appear when the forms of these bodies 
are attended to, and especially when it is observed that these bones, like the carpal^ con- 
nect the fingers with the arm. 

VOL. II S S 



PLATE XVIII. 



Tbe extendm] Arms of ilie animal, with their rariotu nmi&cuioilt, on i slab of 

pj'riticaJ lime-stone, firom Ctannouth. 
Tbe arou of tbe animal collected together, as if for tbe purpose of confimng its 

prey. 
Tbe vert^ral articulated processes surroundiog the pelvis, as if aauitiae ia 

directing the prey to the mouth of the animal. 
A foaail body, mpposed to be a species of oral eaciiaite. 



1 
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PLATE XIX. 

Fig. 1. A sketch of the part of the recent pentacrinus described by Mons. Gruettard. ' 

2. The superior part of a pentacrinite, found at Pyrton Passage, Gloucestershire. 

This sketch b copied from the fifty-second volume of the Philosophical Trans- 
actions. 

3. Part of a funnel-f9rmed alcyonium^ filled with, and surrounded by, the green 

sand of Pewsejr, in ^hich it was found *. 

* Not haviflg been faroured with this specimen in time, I was tmaUe to notice it in the 
body of the Work, or introduce it in the earlier Plated: and npt hl^Ting. it^ theretoce, in my 
power to compare the Pewsey fossils with that represented in the Frontispiece, I was unabte 
to determine whether the information which I had received respecting the locality of the 
latter fossil was correct or not. Comparison now enables me to state, that the alcyonite in 
the Frontispiece appears to agree exactly in structure with the Pewsey alcyonites; but that 
the latter have evidently undergone a much more considerable chemical change than the 
former. The degree and kind of chemical change which the latter foisil has sufiered^ 
seems indeed to authorise its being considered as a French fossiL 
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